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PREFACE. 



Some apology seems to be required for sending out 
another edition of Euclid's Elements, in addition 
to the number which have been already published. 
And the Editor hopes he may lay claim to some in- 
dulgence on the score of his having attempted to 
make the subject more interesting than hitherto. 
Any one who has been occupied in teaching this 
subject, must have observed how difficult it is to keep 
the learner's attention alive during the whole of a 
demonstration. It is, indeed, this difficulty of fixing 
the attention on a subject, which has at first little or 
nothing that is attractive, that has deterred many 
from proceeding with this branch of study, and has 
led to the belief in some, that particular powers of 
mind, which they do not themselves possess, are 
required for its comprehension. There cannot be a 
greater mistake than this : every one who has any 
power of understanding has powers enough for this 
subject, provided he has the power of giving his 
attention to it. And the student who is really anxious 
to become acquainted with Geometry, may promise 
himself success if he will only attend to the direc- 
tions hereafter given, and follow them implicitly. 

Attempts have been made to obviate this difficulty 
by introducing symbolical notation ; but this is only 
remedying one evil by introducing another. This 
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IV PREFACE. 

method dispenses with the necessity of fixed atten- 
tion, and thus leaves the learner without the ad- 
vantages which the formation of the habit of 
attention secures. And accordingly " Symbolical 
Euclids " are but little used in schools or universities, 
the chief objection to them appearing to be, that the 
learner admits the logical consequences of one step 
from another, without havifcg either premise or con- 
clusion fixed in his memory, and proceeds through 
the greater part of a proposition without once look- 
ing at his figure. 

The careful and elaborate edition of Euclid, pub- 
lished by Mr. Potts at Cambridge, seven years ago, 
seems to obviate much of this difficulty, possessing 
as it does the advantage of the method of symbol- 
ical notation without its disadvantages. One of the 
principal features of this edition was the arrange- 
ment of the distinct statements in a proposition, in 
separate lines ; and, in this respect, the present edi- 
tion proceeds nearly on the same plan with that. 
What seemed wanting in that edition, the present 
attempts to supply, viz. the practice in drawing 
the figure correctly, and the direction how to do so. 
It may be thought, perhaps, that the directions are 
sometimes minute, to the extent of being trifling ; 
and that it was scarcely necessary to add anything, 
in this respect, to what the original text con- 
tained. The best answer to this would be furnished 
by testing the powers of any learner, however well 
he may be thought to understand his subject, in 
drawing the figures of the XLIVth or XLVth Pro- 
positions of the First Book. With regard to other 
explanations, to which the same remark might seem 
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applicable, the Editor has only to observe, that it 
seemed worth while, at the expense of a few addi- 
tional remarks and figures, to insure, if possible, a 
greater degree of accuracy. He will only add as a 
further excuse for such minuteness, that he has been 
often accustomed, in public examinations, to such 
definitions as the following : 

A straight line is length without breadth. 

A circle is a plain figure contained by one straight line, &c. 

And most of these faults arise from want of atten- 
tion to the figures. The great number of additional 
figures, and the large type in which the work has 
been printed, for the sake of rendering it more easy 
for the beginner to follow the arguments, have ne- 
cessarily increased the expense of the publication ; 
but it is hoped the advantages to be drawn from 
this will more than compensate for it. With re- 
gard to the few Deductions which have been added, 
it has been kept in view to interest, and to avoid 
frightening the learner. Few students, excepting those 
who have advanced further, can do such Deductions 
as are usually added to editions of Euclid ; and the 
consequence is, that most become disheartened at 
finding themselves unequal to what appears to be 
expected of them. In the present edition, the plan 
has been followed of giving directions, such as will 
enable any learner to go through them all if he 
will take the trouble to refer to the Propositions 
indicated. Those selected are such as appeared to be 
most easy and interesting. It only remains to notice 
that the work is intended for the use of students at 
Oxford in their first year, and for such as are pre- 
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paring for that University. It contains all that is 
required for the examination at Responsions. If the 
student does not intend to pursue the subject further, 
he may omit the Deductions. The additional matter 
by the present Editor has been included in brackets, 
that the student may be able to distinguish what is 
absolutely required of him, from what is only in- 
tended to help him in acquiring that knowledge. It 
is very desirable that every student entering at Ox- 
ford should have read over these books at least once. 



5. Lower Crescent, Clifton, 
May, 1852. 
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DIRECTIONS TO THE LEARNER. 



First. Procure a case of instruments. 

Secondly. Draw each figure correctly as the construction in 
the Proposition directs. 

Thirdly. In subsequent cases of having to draw the same 
figure, use the shorter method (if any) pointed out in the Note 
which follows the Proposition. 

Fourthly. If possible, go over the first five Propositions of 
the First Book, viva voce, with a teacher. 

Fifthly. Read the First Book twice before proceeding to 
the Second. 
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BOOK I. 

DEFINITIONS. 
I. 

A point is that which hath no parte, or which hath no BOOK L 
magnitude. 

a b c d 

• • . • 

II. 

A line is length without breadth. 

A. 

B 

C 




£ 

III. 

The extremities of a line are points. 

A straight line is that which lies evenly between its extreme 

points. 

[A, B, C, above, are straight lines ; D, E are not straight 
lines, but curves.] 

B 
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BOOK 1 y # 

A superficies is that which hath only length and breadth. 



Fig. I. 



B 



D 



Fig. 2. 




VL 

The extremities of a superficies are lines. 

[The superficies, jig. 1., is bounded by four straight lines ; 
that in jig. 2. by one straight line and two lines which are 
not straight lines, but curves.] 

VII. 

A plane superficies is that in which any two points being 
taken, the straight line between them lies wholly in that 
superficies. 

VIII. 

Fig. 1. 



" A plane angle is the inclination of 
two lines to one another in a plane, 
which meet together, but are not 
in the same direction." 
{Fig. 1., plane rectilineal angle; 

jig. 2., plane angle, not rectilineal.] 
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IX. 
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BOOK I. 





A plane rectilineal angle 
is the inclination of two 
straight lines to one 
another, which meet to- 
gether, but are not in 
the same straight line. 



N. B. " When several angles are at one point B, any one 
of them is expressed by three letters, of which the letter that 
is at the vertex of the angle, that is, at the point in which 
the straight lines that contain the angle meet one another, 
is put between the other two letters, and one of these two is 
somewhere upon one of those straight lines, and the other 
upon the other line. Thus the angle which is contained by 
the straight lines AB, CB, is named the angle ABC, or CBA; 
that which is contained by AB, BD, is named the angle 
ABD, or DBA ; and that which is contained by BD, CB, 
is called the angle DBC, or CBD; but if there be only one 
angle at a point, it may be expressed by a letter placed at 
that point ; as the angle at E." 

[Observe that BAC is a greater angle than DEF, 





because the inclination of BA to AC is greater than that of 
DE to EF. This may be seen by placing EF upon AC, so 
that the point E shall coincide with A. Observe that DE 
will fall nearer to AC or EF than BA does,] 
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X. 

When a straight line standing on another 

straight line makes the adjacent angles 

equal to one another, each of the angles 

is called a right angle ; and the straight 

line which stands on the other is called 

a perpendicular to it. 

[That there may be two such angles equal, may be exhi- 
bited by the following figures : 



B 



A 



B 



C 



B 



DC meets the right line ACB, and makes two angles DCB 
and DCA. 

Suppose DC to be moveable round the fixed point C in 
the plane of the paper, and from being coincident with CB, 
gradually to move round till it coincides with AC. The angle 
DCB, which is at first less than DCA, becomes after some 
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time greater than it, and the increase of the one and the BOOK I. 
decrease of the other being perfectly gradual, there is 
some place at which the angle DCB has become not less 
than DC A, nor greater than it ; or, in other words, equal 
to it.] 



XL 



An obtuse angle is that 
which is greater than 
a right angle. 




XII. 

An acute angle is that which is less than a right angle. 



<c 



XIII. 
A term or boundary is the extremity of any thing." 



XIV. 
A figure is that which is inclosed by one or more boundaries. 

Fig. \. Fig. 2. 





Fig. 3. 

[Fig. 1. a figure contained by one boundary. 
Fig. 2. and Jig. 3. figures contained by more than one 
boundary.] 

XV. 

A circle is a plane figure contained by one line, which is 
called the circumference, and is such that all straight lines 
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drawn from a certain point within the figure to the cir- 
cumference, are equal to one another. 





XVI. 
And this point is called the centre of the circle. 




[In the above figures A is the centre of the circle ; B is 
not the centre.] 

XVII. 
A diameter of a circle is a straight line drawn through the 

centre, and terminated both ways by the circumference. 

XVIII. 



A semicircle is the figure con- 
tained by a diameter and the 
part of the circumference 
cut off by the diameter. 
[A is called the centre of the 

semicircle as well as of the 

circle.] 




XIX. 

" A segment of a circle is the figure contained by a straight 
line, and the circumference it cuts off." 
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XX. 

Rectilineal figures are those which are contained by straight 
lines. 

XXI. 

Trilateral figures, or triangles, by three straight lines. 



BOOK L 




XXII. 

Quadrilateral, by four straight lines. 





XXIII. 

Multilateral figures, or polygons, 
by more than four straight 
lines. 



XXIV. 

Of three-sided figures, an equilateral triangle is that which 
has three equal sides. 

XXV. 

An isosceles triangle is that which has two sides equal. 






[Observe that an equilateral triangle must be isosceles, 

B 4 



8 



THE ELEMENTS 



BOOK I . b u t that an isosceles triangle may or may not be equi- 
lateral.] 

XXVI. 

A scalene triangle is that which has three unequal sides. 

XXVII. 
A right angled triangle is that which has a right angle. 

XXVIII. 
An obtuse angled triangle, is that which has an obtuse angle. 



XXIX. 





An acute angled triangle is that which has three acute angles. 

[Observe that no triangle can have more than one right 
angle, nor more than one obtuse angle. 

Also a right angled triangle may be isosceles or not. 



Fig. i. 



Fig. 2. 





Figs. 1 and 2. are both right angled triangles. Fig. 1. is 
isosceles ; Jig. 2. is not isosceles. 

Also an obtuse angled triangle may be isosceles or not. 

Fig. 1. Fig. 2. 




Fiq. 1. is isosceles; Jig. 2. is not isosceles. 
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Also an acute angled triangle may have all its three sides BOOK L 
unequal, in which case it is scalene ; or two of them equal, in 
which case it is isosceles ; or all three sides equal, in which 
case it is equilateral. 



Fig 1. 



Fig. 2. 



Fig. 3. 





Fig. 1. is a scalene acute angled triangle. 
Fig. 2. is an isosceles acute angled triangle. 
Fig. 3. is an equilateral acute angled triangle.] 

XXX. 

Of four-sided figures, a square is that which has all its sides 
equal, and all its angles right angles. 




XXXI. 

An oblong is that which has all its angles right angles, but 
has not all its sides equal. 

XXXII. 

A rhombus is that which has its sides equal, but its angles 
are not right angles. 
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xxxm. 

A rhomboid is that which has its opposite sides equal to one 
another, but all its sides are not equal, nor its angles right 
angles. 

XXXIV. 

All other four-sided figures besides these are called Trape- 
ziums. 

XXXV. 

Parallel straight lines are such as are in the same plane, and 
which, being produced ever so far both ways, do not meet. 

Fig. 1. Fig. 2. 



[Fig. 1. lines parallel ; Jig. 2. lines not parallel. 
Observe particularly the words, in the same planeJ] 

A. 

A parallelogram is a four-sided figure, of which the opposite 
sides are parallel; and the diameter is the straight line 
joining two of its opposite angles. 

Fig. 1. Fig. 2. Fig. 3. 




[All the above figures are parallelograms; those below 
are not parallelograms, both being four-sided figures. Fig. 4. 
has one pair of opposite sides parallel. 

Fig. 4. Fig. 5. 





Fig. 5. has no pair of parallel sides.] 
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POSTULATES. 
L 

Let <it be granted that a straight line may be drawn from 
any one point to any other point. 

II. 

That a terminated straight line may be produced to any length 
in a straight line. 

III. 

And that a circle may be described from any centre, at any 

distance from that centre. 

[These three postulates are equivalent in practice to 
allowing a pen, a ruler, and a pair of compasses. Haying 
these, the reader will be able to draw any of the figures in 
this book.] 



AXIOMS, 
I. 

Things which are equal to the same are equal to one another. 

II. 

If equals be added to equals, the wholes are equal. 

III. 

If equals be taken from equals, the remainders are equal. 

IV. 

If equals be added to unequals, the wholes are unequal. 

V. 

If equals be taken from unequals, the remainders are unequal. 
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BOOK L 

VI. 

Things which are double of the same, are equal to one another. 

VII. 
Things which are halves of the same, are equal to one another. 

VIII. 

Magnitudes which coincide with one another, that is, which 
exactly fill the same space, are equal to one another. 

IX. 
The whole is greater than its part 

X. 

Two straight lines cannot inclose a space. 

Fig. 1. Fig. 2. 




[In jiff. 1. no single additional straight line could be made 
to inclose a space ; in Jig. 2. a third straight line could be 
drawn across the other two so as to inclose a space.] 

XI. 

All right angles are equal to one another. 

XII. 

"If a straight line meets two straight lines, so as to make the 
two interior angles on the same side of it taken together 
less than two right angles, these straight lines being con- 
tinually produced, shall at length meet upon that side on 
which are the angles which are less than two right angles." 
[These are truths which no person can possibly doubt, who 

understands the terms in which they are expressed. There 
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are others besides these, but these are sufficient for the BOOK I. 
purpose. The person who admits these will find himself 
compelled to admit all that follows to the end of the First 
Book of Euclid. 

If the reader finds any difficulty in understanding or ad- 
mitting the truth of the last Axiom, he may omit all further 
consideration of it till he has read to the end of the 28th 
Proposition of the First Book.] 
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BOOK L 

PROPOSITION I. PROBLEM. 

To describe an equilateral triangle upon a given finite 
.traiffhtUne. 

Let AB be the given straight line : 
it is required to describe an equilateral triangle upon it. 



From the centre A, at the 

• 3 Postu- distance AB, describe* 
late - the circle BCD ; 

and from the centre B, at 
the distance BA, de- 
scribe the circle ACE ; 

and from the point C, in 
which the circles cut 

* 1 Post. one another, draw the straight lines b , CA, CB, to the 

points AB ; 
ABC shall be an equilateral triangle. 




Because the point A is the centre of the circle BCD, 

• i5Defini- AC is equal c to AB ; 

and because the point B is the centre of the circle ACE, 

BC is equal to B A. 

But it has been proved that AC is equal to AB ; 

therefore AC, BC are each of them equal to AB ; 

but things which are equal to the same are equal to one 

* l Axiom. another d 

therefore AC is equal to BC ; 
wherefore AC, AB, BC are equal to one another ; 
and the triangle ABC is therefore equilateral, 
and it is described upon the given straight line AB. 
Which was required to be done. 
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[There is no necessity in drawing this figure to complete the BOOK I. 
circles. Place one point of the compasses on A and the other 
point on B. Then with centre A 
and distance AB draw a small arc 
near where the two circles are likely 

to intersect. Then with centre B . 

and distance BA touch the arc in 
the point C. Then with a pen and 
ruler join C A, CB. A ' — I b 

Before proceeding further, practise drawing equilateral 
triangles as follows : — 

Having made the triangle ABC, describe another equilateral 

triangle on the opposite F. p D 

side of AB, and also one 

on BC and on AC. The 

three triangles thus con- \ 

structed can be made to 

lie exactly upon ABC. 

Cut the figure out in 

paper, and turn each of 

the triangles AEB, CDB, 

AFC on AB, BC, CA 

as hinges till the points D, E, F coincide. The figure thus 

formed is the first of the " five regular solids, and is called a 

tetrahedron."] 




V 



E 



PROP. II. PROB. 

From a given point to draw a straight line equal to a given 
straight line. 

Let A be the given point, and BC the given straight line ; 
it is required to draw from the point A a straight line equal 
toBC. 
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b i. I. 

e 2 Post. 



BOOKL From the point A to B draw a the straight line AB ; 
. ! Po8t and upon it describe b the equila- 
teral triangle DAB, 
and produce the straight lines 

DA, DB, to E and F ; 
from the centre B, at the dis- 
tance BC, describe 4 the circle 
CGH; 
and from the centre D, at the dis- 
tance DG, describe the circle 
GKL. 
AL shall be equal to BC. 

Because the point B is the centre of the circle CGH, 



< 3 Post. 




• 15 Def. BC is equal* to BG ; 

and because D is the centre of the circle GKL, 

DL is equal to DG, 

and DA, DB, parts of them, are equal ; 
' 3 Ax. therefore the remainder AL is equal to the remainder f BG. 

But it has been shown that BC is equal to BG ; 

wherefore AL and BC are each of them equal to BG ; 

and things that are equal to the same are equal to one 
h l Ax. another h ; 

therefore the straight line AL is equal to BC. 

Wherefore, from the given point A, 

a straight line AL has been drawn equal to the given straight 
line BC. 

Which was to be done. 

[For the future, when it is required to draw a right line 
from a given point A equal to a 

given right line, BC, place the b — c 

two points of your compasses a l 

on B and C and remove one of 

them to A, and the other to L, and with a pen and ruler 

draw the straight line AL.] 
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PROP. m. PROB. 

From the greater of two given straight lines to cut off a part 
equal to the less. 

Let AB and C be the two given straight lines, 
whereof AB is the greater. 
It is required to cut off from AB, 

the greater, a part equal to 

C, the less. 



From the point A draw* the 

straight line AD equal to C, 

and from the centre A, and at the 

distance AD, describe b the circle 

DEF; 




u. 1. 



b 3 Post. 



And because A is the centre of the circle DEF, 
AE shall be equal to AD ; 
but the straight line C is likewise equal to AD ; 
whence AE and C are each of them equal to AD ; 
wherefore the straight line AE is equal to C c , 
and from AB, the greater of two straight lines, 
a part AE has been cut off equal to C the less. 
Which was to be done. 



1 Ax. 



[There is no necessity to draw this figure whenever it is 
required to cut off a part from the greater of two straight 
lines equal to the less. 

Place the poults of the 2 i 

compasses at the extrem- 



A> 



E 



IB 



ities of the less right line, 

and then keeping them at 

the same distances from each other, place them respectively 

on A and E.] 

e 
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PROP. IV. THEOREM. 

If two triangles have two sides of the one equal to two sides 
of the other, each to each ; and have likewise the angles con- 
tained by those sides equal to one another ; they shall likewise 
have their bases, or third sides, equal; and the two triangles 
shall be equal ; and their other angles shall be equal, each to 
each, viz. those to which the equal sides are opposite. 

Let ABC, DEF be two triangles, 

which have the two sides AB, AC equal to the two sides 

DE, DF, 
each to each, viz. AB to DE, and AC to DF ; 
and the angle B AC equal to 

the angle EDF, 
the base BC shall be equal 

to the base EF ; 
and the triangle ABC to the 

triangle DEF ; 
and the other angles of 

which the equal sides 

are opposite, 
shall be equal each to each, 
viz. the angle ABC to the angle DEF, 
and the angle ACB to DFE. 





For, if the triangle ABC be applied to DEF, 
so that the point A may be on D, 
and the straight line AB upon DE ; 
the point B shall coincide with the point E, 
because AB is equal to DE ; 
and AB coinciding with DE, 
AC shall coincide with DF, 

because the angle BAC is equal to the angle EDF ; 
wherefore also the point C shall coincide with the point F, 
because the straight line AC is equal to DF : 
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But the point B coincides with the point E ; BOOK J. 

wherefore the base BC shall coincide with the base EF, ~" 

because the point B coinciding with E, and C with F, 

if the base BC does not coincide with the base EF, 

two straight lines would inclose a space, 

which is impossible.* • 10 Ax. 

Therefore the base BC shall coincide with the base EF, 

and be equal to it. 

Wherefore the whole triangle ABC shall coincide 

with the whole triangle DEF, 

and be equal to it ; 

and the other angles of the one shall coincide 

with the remaining angles of the other, 

and be equal to them, 

viz. the angle ABC to the angle DEF, 

and the angle ACB to DFE. 

Therefore, if two triangles 

have two sides of the one equal to two sides of the other, 

each to each, 

and have likewise the angles contained by those sides equal 

to one another, 
their bases shall likewise be equal, 
and the triangles be equal, 
and their other angles to which the equal sides are opposite 

shall be equal, each to each. 
Which was to be demonstrated. 



[Cut a triangle of any kind, B AC, out of a piece of paper 
or cardboard, and, laying it on a larger piece, draw DE and 
DF so as exactly to coincide with AB and AC. Then, 
removing the triangle, join the points E and F by the use of 
a pen and straight ruler. It will be seen that the points E 
and F coinciding with B and C, the whole line BC will 
exactly coincide with EF, unless it be possible for two 
straight lines to enclose a space.] 

c 2 
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• in. 1. 



iv. 1. 




3 Ax. 



PROP. V. THEOR. 

The angles at the base of an Isosceles triangle are equal to 
one another ; and if the equal sides be produced, the angles upon 
the other side of the base shall be equal. 

Let ABC be an Isosceles triangle, 
of which the side AB is equal to AC, 
and let the straight lines AB, AC be 

produced to D and E, 
the angle ABC shall be equal to the angle 

ACB, 
and the angle CBD to the angle BCE. 

In BD take any point F, and from AE the greater cut 
off AG equal' to AF the less, and join FC, GB. 

Because AF is equal to AG, and AB to AC, 
the two sides FA, AC are equal to the 

two G A, AB, each to each ; 
and they contain the angle FAG common 

to the two triangles AFC, AGB ; 
therefore the base FC is equal* to the 

base GB ; 
and the triangle AFC to the triangle 

AGB; 
and the remaining angles of the one 
are equal* to the remaining angles of 

the other, 
each to each, to which the equal sides 

are opposite ; 
viz. the angle ACF to the angle ABG, 
and the angle AFC to the angle AGB : 
And because the whole AF is equal to 

the whole AG, 
of which the parts AB, AC are equal ; 
the remainder BF shall be equal to 

the remainder CG ; 
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and FC was proved to be equal to GB ; BOOK I . 

therefore the two sides BF, FC 

are equal to the two CG, GB, each to each ; 

and the angle BFC is equal to the angle CGB, 

and the base BC is common to the 

two triangles BFC, CGB ; 
wherefore the triangles are equal b ^ /^^^^**\ n b iv. i. 
and their remaining angles, each 

to each, 
to which the equal sides are opposite ; 
therefore the angle FBC is equal to the angle GCB, 




and the angle BCF to the angle CBG. 
And, since it has been demonstrated, 
that the whole angle ABG is equal to the whole ACF, 
the parts of which, the angles CBG, BCF, are also equal, 
the remaining angle ABC is therefore equal 
to the remaining angle ACB, 

which are the angles at the base of the triangle ABC. 
And it has also been proved 
that the angle FBC is equal to the angle GCB, 
which are the angles upon the other side of the base. 
Therefore the angles at the base, &c. Q. £. D, 

Corollary. Hence every equilateral triangle is also 
equiangular. 

[The method of drawing isosceles triangles is as follows. 
Draw a right line AB. With 
one point of the compasses 
on A, and with the distance 
AB describe the arc of a 
circle less than a semicircle. 
Upon it take any points, 
C, C, C. Join AC. Then 
if BC be joined, the triangle 
BAC will be isosceles, hav- 
ing the sides BA, AC equal to each other.] 

c 3 




c *•- 
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• iii. 1. 



iv. 1. 



PROP. VI. THEOR. 

If two angles of a triangle be equal to one another, the sides 
also which subtend, or are opposite to, the equal angles, shall 
be equal to one another. 

Let ABC be a triangle 
having the angle ABC equal to the angle ACB ; 
the side AB is also equal to the side AC. 

For, if AB be not equal to AC, 
one of them is greater than the other : 
Let AB be the greater; 
and from it cut* off DB equal to AC, the 

less, 
and join DC ; 




Therefore, because in the triangles DBC, ACB, 

DB is equal to AC, 

and BC common to both, 

the two sides, DB, BC are equal to the two AC, CB, each 

to each ; 
and the angle DBC is equal to the angle ACB ; 
therefore the base DC is equal to the base AB, 
and the triangle DBC is equal to the triangle b ACB, 
the less to the greater ; 
which is absurd. 

Therefore A3 is not unequal to AC ; 
that is, it is equal to it. 
Wherefore, if two angles, &c. Q. E. D. 

Cor. Hence every equiangular triangle is also equilateral. 

[To exhibit the truth of this, draw first the base BC, and 
place a triangular piece of cardboard with one of its edges 
coincident with BC, the angular point coinciding with B, and 
the other edge inclined at any angle, as CBA. Draw BA. 
Then turn it round, and make the same angular point coin- 
cide with C, the edge as before coinciding with BC, and make 
the angle BCA. The sides BA and CA being produced till 
they meet will be equal.] 
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BOOK I. 

PROP. VII. THEOR. 

Upon the same base, and on the same side of it, there cannot 
be two triangles that have their sides which are terminated in 
one extremity of the base equal to one another, and likewise 
those which are terminated in the other extremity. 

If it be possible, let there be two triangles ACB, ADB, 
upon the same base AB, and upon the same side of it, 
which have their sides CA, DA, 
terminated in the extremity A of the base 
equal to one another, 
and likewise their sides CB, DB, 
that are terminated in B. 

Join CD. 




Case I. Then, in the case in which the 

vertex of each of the triangles is 

without the other triangle, 
because AC is equal to AD, 

the angle ACD is equal* to the angle ADC. * v. 1 

But the angle ACD is greater than the angle BCD ; 
therefore the angle ADC is greater also than BCD ; 
much more then is the angle BDC greater than the angle BCD. 
Again, because CB is equal to DB, 
the angle BDC is equal* to the angle BCD ; 
but it has been demonstrated to be greater than it ; 
which is impossible. 

Case II. But if one of the vertices, as D, be within the 

other triangle ACB ; 
produce AC, AD to E, F ; 
therefore, because AC is equal to 

AD; 
in the triangle ACD, 
the angles ECD, FDC upon the 

other side of the base CD are 

equal * to one another, 

c 4 
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BOOKL but the angle ECD is greater than the angle BCD ; 

wherefore the angle FDC is likewise greater than BCD ; 

much more then is the angle BDC greater than the angle BCD; 

Again, because CB is equal to DB, 
• t. 1. the angle BDC is equal • to the angle BCD ; 

but BDC has been proved to be greater than the same BCD ; 

which is impossible. 



The case in which the vertex of one triangle is upon a side 
of the other, needs no demonstration. 

Therefore, upon the same base, and on the same side of 
it, there cannot be two triangles that have their sides 
which are terminated in one extremity of the base equal 
to one another, and likewise those which are terminated 
in the other extremity. Q. E. D. 



[Observe it is possible that CA may be equal to DA, or 
CB equal to DB. It is not possible that both CA can be 
equal to DA, and CB 
equal to DB. 

The case in which the 
vertex of one triangle is 
upon a side of the other, is 
shown in the annexed figure ; 
where it is manifest that, A 
whether CA be equal to DA or not, CB cannot be equal to 
DB.] 
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BOOK I. 
PROP. Vin. THEOR. — — 

If two triangles have two sides of the one equal to two sides 
of the other, each to each, and have likewise their bases equal; 
the angle which is contained by the two sides of the one shall be 
equal to the angle contained by the two sides equal to them, of 
the other. 

Let ABC, DEF be two triangles, 
haying the two sides AB, AC, 
equal to the two sides DE, DF, 



D a 





each to each, viz. AB to DE, 

and AC to DF ; 

and also the base BC equal to the base EF. 

The angle BAC is equal to the angle EDF. 



For, if the triangle ABC be applied to DEF, 
so that the point B be on E, 
and the straight line BC upon EF ; 
the point C shall also coincide with the point F, 
because BC is equal to EF ; 
therefore BC coinciding with EF, 
B A and AC shall coincide with ED and DF ; 
for, if the base BC coincides with the base EF, 
but the sides BA, CA do not coincide with the sides 

ED, FD, 

but have a different situation as EG, FG ; 

then, upon the same base EF, and upon the same side of it, 



26 THE ELEMENTS 

BOOK L there can be two triangles that have their sides which are 

terminated in one extremity of the base equal to one 
another, and likewise their sides terminated in the other 
extremity : 
• vii. i. But this is impossible * ; 

therefore, if the base BC coincides with the base EF, 
the sides B A, AC cannot but coincide with the sides ED, DF ; 
wherefore likewise the angle BAC coincides with the angle 
EDF, 
b 8 Ax. and is equal b to it. 

Therefore, if two triangles, &c. Q. E. D. 

[Compare this with Prop. IV., and it will appear that the 
two triangles are equal in all respects. 

What is proved in this Proposition is the converse of what 
was proved in the fourth.] 
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BOOK I. 



To bisect a given rectilineal angle, that is, to divide it into 
two equal angles. 

Let BAC be the given rectilineal angle, 
it is required to bisect it. a 



Take any point D in AB, 
and from AC cut a off AE equal to AD > d 
join DE, 
and upon it describe b an equilateral 

triangle DEF.; 
then join AF ; 
the straight line AF bisects the angle BAC. 




in. l. 



b ; 



i. 1. 



Because AD is equal to AE, 
and AF is common to the two triangles D AF, E AF ; 
the two sides DA AF, are equal to the two sides EA, AF, 

each to each ; 
and the base DF is equal to the base EF ; 

therefore the angle DAF is equal c to the angle EAF : • viii. l 

wherefore the given rectilineal angle BAC is bisected by the 

straight line AF.- 
Which was to be done. 

[It is not necessary that the triangle DEF be equilateral. 
It is sufficient for the purpose if it be isosceles, having DF 
equal to FE. 

To draw it, place one point of the compasses on D, and 
taking care that the opening shall be such as shall place the 
other point at a distance from it greater than half the line 
DE, draw a small arc at F. Then with the point placed on 
E with the same opening, touch the small arc in F. AF 
will be the line which bisects the angle.] 
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iv. 1. 



THE ELEMENTS 



PROP. X. PROB. 



To bisect a given finite straight line, that is, to divide it into 
two equal parts. 

Let AB be the given straight line ; 
it is required to divide it into two equal parts. 



Describe * upon it an equilateral triangle ABC, 
and bisect b the angle ACB by the straight line CD. 
AB is cut into two equal parts in the point D. % 



Because AC is equal to CB, 
and CD common to the two triangles 

ACD, BCD; 
the two sides AC, CD are equal to 

BC, CD, each to each; 
and the angle ACD is equal to the 

angle BCD ; 
therefore the base AD is equal to the base c DB, 
and the straight line AB is divided into 
two equal parts in the point D. 
Which was to be done. 



[The most expeditious mode of 
bisecting a straight line is as fol- 
lows : — 

Place the point of the compasses 
on A, and with an opening larger 
than half the line, draw a small arc 
at C above, and another at E be- A »■ 
low the line. Then with the point 
at B and the same aperture touch 
the arcs in the point C and E. 
Then with a ruler placed upon C 
and E, observe where it cuts the 
line AB, and mark the point D.] 



.0 




D 



^ 
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BOOK I. 



PROP. XL PROB. 

To draw a straight line at right angles to a given straight 
line, from a given point in the same. 

Let AB be a given straight line, 
and C a point given in it ; 

it is required to draw a straight line from the point C at 
right angles to A8. 



Take any point D in AC, 

and • make CE equal to CD, 

and upon DE describe b the equi- 
lateral triangle DFE, A D c E B 

and join FC, 

the straight line FC drawn from the given point C is at right 
angles to the given straight line AB. 




• VUl. 1. 



Because DC is equal to CE, 
and FC common to the two triangles DCF, ECF ; 
the two sides DC, CF are equal to the two EC, CF, each 

to each; 
and the base DF is equal to the base EF ; 
therefore the angle DCF is equal c to the angle ECF ; 
and they are adjacent angles. 
But, when the adjacent angles which one straight line makes 

with another straight line are equal to one another, 
each of them is called a right d angle ; * 10 Del 

therefore each of the angles DCF, ECF is a right angle. 
Wherefore, from the given point C, in the given straight 

line AB, 
FC has been drawn at right angles to AB. 
Which was to be done. 
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BOOK I. [Here again it is not necessary that the triangle DFE be 
equilateral It is sufficient if it be isosceles, haying DF equal 
to FE.] 

Cob. By help of this problem it may be demonstrated, 

that two straight lines cannot have a common segment. 
If it be possible, let the two straight lines ABC, ABD 
have the segment AB common to both of them. 
From the point B draw BE at 
right angles to AB ; and be- 
cause ABC is a straight line, 
•ioDef.1. the angle CBE is equal* to the 

angle EB A ; 

in the same manner, because ABD 

is a straight line, A 



E 



B 



D 



c 



the angle DBE is equal to the angle EBA, 

wherefore the angle DBE is equal to the angle CBE, 

the less to the greater ; 

which is impossible ; 

therefore two straight lines cannot have a common segment. 
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PROP. XEL PROB. 

To draw a straight line perpendicular to a given straight 
line of an unlimited length, from a given point without it. 

Let AB be the given straight line, 
which may be produced to any length both ways, 
and let C be a point without it. 
It is required to draw a straight line 

perpendicular to AB from the 

point C. 

Take any point D upon the other 
side of AB, 
and from the centre C, at the distance CD, 
describe • the circle EGF meeting AB in FG ; 
and bisect* FG in H, 
and join CF, CH, CG ; 

the straight line CH, drawn from the given point C, 
is perpendicular to the given straight line AB. 



BOOK I. 




• 3 Post. 
b x. 1. 



Because FH is equal to HG, 

and HC common to the two triangles FHC, GHC, 

the two sides FH, HC are equal to the two GH, HC, each 
to each ; 

and the base CF is equal to the base CG ; e 15 Def. i. 

therefore the angle CHF is equal d to the angle CHG; d viu. l. 

and they are adjacent angles ; but when a straight line stand- 
ing on a straight line makes the adjacent angles equal to 
one another, each of them is a right angle ; 

and the straight line which stands upon the other is called 
a perpendicular to it ; 

therefore from the given point C a perpendicular CH has 
been drawn to the given straight line AB. 

Which was to be done. 

[Instead of describing the arc of a circle, touch the points 
F and G with the points of the compasses.] 
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PROP. XIII. THEOR. 

The angles which one straight line makes with another upon 
the one side of it 9 are either two right angles, or are together 
equal to two right angles. 

Let the straight line AB make with CD, upon one side of 
it, the angles CB A, ABD : these are either two right 
angles, or are together equal to two right angles. 



For if the angle CB A be equal to ABD, 
• Dcf. 10. each of them is a right a angle ; 



* xi. I. 



2 Ax. 



d 1 Ax. 



D 



B 








but, if not, from the point B 
draw BE at right angles b to CD ; 
therefore the angles CBE, EBD are two right angles * ; 
and because CBE is equal to 
the two angles CB A, ABE together, 
add the angle EBD to each of these equals ; 
therefore the angle CBE, EBD are equal c to 
the three angles CBA, ABE, EBD. 
Again, because the angle DBA is equal to 
the two angles DBE, EBA, 
add to these equals the angle ABC, 
therefore the angles DBA, ABC are equal to 
the three angles DBE, EBA, ABC, 
but the angles CBE, EBD have been demonstrated 
to be equal to the same three angles ; 

and things that are equal to the same are equal d to one 
another ; 
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therefore the angles CBE, EBD are equal to BOOK I. 

the angles DBA, ABC ; 

but CBE, EBD are two right angles ; 

therefore DBA, ABC are together equal to two right angles. 

Wherefore, when a straight line, &c. Q. E. D. 

PROP. XIV. THEOR. 

If \ at a paint in a straight line, two other straight lines, 
upon the opposite sides of it, make the adjacent angles together 
equal to two right angles, these two straight lines shall be in 
one and the same straight line. 

At the point B in the straight line 

AB, 
let the two straight lines BC, BD, 

upon the opposite sides of AB, 
make the adjacent angles ABC, ABD 

equal together to two right angles. 
BD is in the same straight line with CB. C 




For, if BD be not in the same straight line with CB, 
let BE be in the same straight line with it ; 



Therefore, because the straight line AB makes angles 

with the straight line CBE, upon one side of it, 

the angles ABC, ABE are together 

equal a to two right angles ; • xiii. 1. 

but the angles ABC, ABD are likewise together 

equal to two right angles ; 

therefore the angles CBA, ABE are equal 

to the angles CBA, ABD. 

Take away the common angle ABC, 

the remaining angle ABE is equal b to b 3 Ax. 

the remaining angle ABD, 

the less to the greater, which is impossible ; 

therefore BE is not in the same straight line with BC. 

And, in like manner, it may be demonstrated, 
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BOOK L that no other can be in the same straight line with it but BD, 
which therefore is in the same straight line with CB. 
Wherefore, if at a point, &c. Q. E. D. 

PROP. XV. THEOR. 

If two straight lines cut one another , the vertical, or opposite, 
angles shall be equal. 

Let the two straight lines AB, CD cut one another 
in the point E ; 

the angle AEC shall be equal to the angle DEB, 
and CEB to AED. 

Because the straight 
line AE 

makes with CD the angles 
CEA, AED, 

these angles are together 
• xiii. 1. equal * to two right angles. 

Again, because the straight line DE makes with AB, 

the angles AED, DEB, 

these also are together equal * to two right angles ; 

and CEA, AED have been demonstrated to be equal 

to two right angles ; 

wherefore the angles CEA, AED are equal to 

the angles AED, DEB. 

Take away the common angle AED, 
b 3 Ax. and the remaining angle CEA is equal b to 

the remaining angle DEB. 

In the same manner it can be demonstrated, 

that the angles CEB, AED are equal. 

Therefore, if two straight lines, &c. Q. E. D. 

Cor. 1. From this it is manifest, that, 
If two straight lines cut one another, the angles they make at 
the point where they cut, are together equal to four 
right angles. 




^ 
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[For CEA and CEB are together equal to two right BOOK I. 
angles, and AED and DEB are together equal to two right 
angles, or all the four angles are equal to four right angles.] 

Cob. 2. And consequently that 
All the angles made by any number of lines meeting in one 
point, are together equal to four right angles. 




B 
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PROP. XVI. THEOR. 

If one side of a triangle be produced, the exterior angle is 
greater than either of the interior opposite angles. 

Let ABC be a triangle, 
and let its side BC be produced to D, 
the exterior angle ACD is greater than either of the interior 
opposite angles CBA, BAC. 



Bisect • AC in E, 
join BE and produce it to F, 
and make EF equal to BE ; 
join also FC. 



Because AE is equal to EC, 
and BE to EF ; 
AE, EB are equal to CE, EF, 
each to each ; 




X. 1. 



D 2 
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» xv. 1. 
• It. 1. 



xr. 1. 
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L and the angle AEB is equal b to the angle CEF, 

because they are opposite vertical angles ; 

therefore the base AB is equal c to the base CF, 

and the triangle AEB to the triangle CEF, 

and the remaining angles to the remaining angles, 

each to each, to which the equal sides are opposite ; 

wherefore the angle BAE is equal to the angle ECF; 

but the angle ECD is greater than the angle ECF ; 

therefore the angle ACD is greater than BAE : 

In the same manner, if the side BC be bisected, and AC pro- 
duced to 6, it may be demonstrated that the angle BCG, 
which is equal d to the angle ACD, 

is greater than the angle ABC. 

Therefore, if one side, &c. Q. E. D. 



i » 



/•o 



/. :• 



[Observe that the angle ACD ha* been proved greater 
than &pj£> and that the angle BCG may be proved greater 
thanf©*C; and as ACD and BCG are equal, it follows 
that either of them is greater than either of the interior oppo- 
site angles ABC, BAC. The exterior angle may be greater 
than, equal to, or less than the interior angle which is adjacent 
to it, as may be seen in the annexed figures.] 
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PROP. XVU. THEOR. 

Any two angles of a triangle are together less than two right 

angles. 

Let ABC be any triangle ; 
any two of its angles together are less 
than two right angles. 

Produce BC to D ; 




• xvi. 1. 



and because ACD is the exterior angle 

of the triangle ABC, B 

ACD is greater * than the interior and 
opposite angle ABC ; 
to each of these add the angle ACB ; 
therefore the angles ACD, ACB are greater than 
the angles ABC, ACB ; 

but ACD, ACB are together equal b to two right angles ; * xiii. 1. 
therefore the angles ABC, BCA are less than two right 

angles. 
In like manner, it may be demonstrated that BAC, ACB, 
as also CAB, ABC, are less than two right angles. 
Therefore any two angles, &<c. Q. E. D. 

PROP. XVIII. THEOR. 

The greater side of every triangle is opposite to the greater angle. 

Let ABC be a triangle, 
of which the side AC is greater 

than the side AB ; 
the angle ABC is also greater 
than the angle BCA. 




Because AC is greater than AB, 
make* AD equal to AB, ■ iii. 1. 

and join BD ; 



D 3 
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BOOK L and because ADB is the exterior angle of the triangle BDC, 
> xvi i. ** ** S rea ^ er b than the interior and opposite angle DCB ; 
. T . i. ' but ADB is equal to ABD, 

because the side AB is equal to the side AD ; 

therefore the angle ABD is likewise greater than the angle 
ACB. 

Wherefore much more is the angle ABC greater than ACB. 

Therefore the greater side, &c. Q. E. D. 



PROP. XIX. THEOR. 

The greater angle of every triangle is subtended by the 
greater side 9 or has the greater side opposite to it. 

Let ABC be a triangle, 
of which the angle ABC is greater than the angle BC A ; 
the side AC is likewise greater than the side AB. 




For, if it be not greater, 
AC must either be equal to 

AB, 
or less than it ; 
it is not equal, because then 

the angle ABC would 
• v. 1. be equal* to the angle 

ACB; 
but it is not ; 

therefore AC is not equal to AB ; 
neither is it less ; because then 
b xviii. 1 the angle ABC would be less * than the angle ACB ; 
but it is not ; 

therefore the side AC is not less than AB ; 
and it has been shown that it is not equal to AB ; 
therefore AC is greater than AB. 
Wherefore the greater angle, &c. Q. E. D. 
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[The latter of these propositions is the converse of the BOOK L 
former: the former shows that if one side be greater than 
another, the angle opposite that side is greater than the angle 
opposite the other ; the latter, that if one angle is greater 
than another, the side opposite that angle is greater than 
the side opposite the other.] 

PROP. XX. THEOR. 

Any two sides of a triangle are together greater than the third 

side. 

Let ABC be a triangle ; 
any two sides of it together are greater than the third side, 

viz, the sides BA, AC greater than the side BC ; 
and AB, BC greater than AC ; 
and BC, CA greater than AB. 

Produce BA to the point D, 

and make * AD equal to AC ; ^^ ^1 * "* *• 

and join DC. 




Because DA is equal to AC, 
the angle ADC is likewise equal * to ACD ; * v. 1. 

but the angle BCD is greater than the angle ACD ; 
therefore the angle BCD is greater than the angle ADC ; 
and because the angle BCD of the triangle DCB 
is greater than its angle BDC, 

and that the greater side is opposite to the greater angle ; e xix. 1. 
therefore the side DB is greater than the side BC ; 
but DB is equal to B A and AC ; 
therefore the sides BA, AC are greater than BC. 
In the same manner it may be demonstrated, 
that the sides AB, BC are greater than CA, 
and BC, CA greater than AB. 
Therefore any two sides, &c. Q. E. D. 

D 4 
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BOOK L 
PROP. XXL THEOR. 

If from the ends of the side of a triangle there be drawn two 
straight lines to a point within the triangle, these shall be less 
tlian the other two sides of the triangle, but shall contain a 
greater angle. 

Let the two straight lines BD, CD be drawn from B, C, 
the ends of the side BC of the triangle ABC, 
to the point D within it ; 
BD and DC are less than the other two sides 
BA, AC of the triangle, 
but contain an angle BDC greater than the angle BAC. 



Produce BD to E ; 




And because two sides of a triangle are greater than the 

third side, 
the two sides BA, AE of the triangle ABE 
are greater than BE. 
To each of these add EC ; 
therefore the sides BA, AC 
are greater than BE, EC. 
Again, because the two sides 

CE, ED, 
of the triangle CED, 
are greater than CD, 
add DB to each of these ; 

therefore the sides CE, EB are greater than CD, DB ; 
but it has been shown that BA, AC 
are greater than BE, EC, 
much more then are BA, AC greater than BD, DC. 

Again, because the exterior angle of a triangle 
is greater than the interior and opposite angle, 
the exterior angle BDC of the triangle CDE 
is greater than CED ; 
for the same reason, 
the exterior angle CEB of the triangle ABE is greater than 

BAC; 
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and it has been demonstrated that the angle BDC BOOKL 

is greater than the angle CEB ; 

much more then is the angle BDC 

greater than the angle BAC. 

Therefore, if from the ends of, &c. Q. E. D. 

PROP. XXII. PROB. 

To make a triangle of which the sides shall be equal to three 
given straight lines, but any two whatever of these must be 
greater than the third. a * xx. 1. 

Let A, B, C be the three given straight lines, 
of which any two whatever are greater than the third, viz. 

A and B greater than C ; 
A and C greater than B ; 
and B and C than A. 
It is required to make a triangle, 
of which the sides shall be equal to A, B, C, each to each. 

Take a straight line DE terminated at the point D, 
but unlimited towards E, 
and make* DF equal to A, 
FG to B, 

and GH equal to C ; 
and from the centre F, 
at the distance FD, 

describe b the circle DKL; \^ y b 3 Post. 

and from the centre G, 
at the distance GH, 
describe b another circle HLK ; 
and join KF, KG ; 

the triangle KFG has its sides equal to the three straight 
lines A, B, C. 

— 7 — 

Because the point F is the centre of the circle DKL, 
FD is equal c to FK ; • 15 Def. 

but FD is equal to the straight line A ; 




• in. l. 
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* 15Def. 



BOOK* therefore PK is equal to A : 

Again, because 6 is the centre of the circle LKH, 

GH is equal°to GK; 

but GH is equal to C ; 

therefore also GK is equal to C ; 

and FG is equal to B ; 

therefore the three straight lines KF, FG, GE, 

are equal to the three A, B, C : 

And therefore the triangle EFG has its three sides 

KF, FG, GK 

equal to the three given straight lines, A, B, C. 

Which was to be done. 



[Take three straight lines which do not fulfil the condi- 
tions required, that any a 

two should be greater b 

than the third, thus : 
and the circles would 
not intersect at all, and 
no triangle such as is re- 
quired could be drawn, 
as might have been ex- 
pected from Prop. XX. 




Another mode of drawing such a triangle would be as 

follows : Draw any 
line DF equal to A. 
From D as centre, 
with distance equal to 
B, describe a circular 
arc K; and from F 
as centre, with dis- 
tance equal to C, draw a circular arc cutting the other in K. 
Join DK and KF. If B and C should be together equal to A, 
the point K would lie on the line DF. If they should together 
be less than A, the circles would have no point in common.] 
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PROP. xxni. PROB. 

At a given point in a given straight line, to make a rectilineal 
angle equal to a given rectilineal angle. 

Let AB be the given 

straight line, 
and A the given point in it, 
and DCE the given rectilineal 

angle ; 
it is required to make an 

angle at the given point A D 
in the given straight line AB, 
that shall be equal to the given rectilineal angle DCE. 




Take in CD, CE any points D, E, 
and join DE ; 

and make* the triangle AFG, * xxii. 1. 

the sides of which shall be equal to the three straight lines 

CD, DE, EC, 
so that CD be equal to AF, 
CE to AG, 
and DE to FG ; 



And because DC, CE are equal to FA, AG, each to each, 

and the base DE to the base FG ; 

the angle DCE is equal b to the angle FAG. b viii. 1. 

Therefore, at the given point A in the given straight line AB, 

the angle FAG is made equal to the given rectilineal angle 

DCE. 
Which was to be done. 

[The best mode of drawing the angle required is by 
making CD and CE equal to each other. Then in AB, 
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BOQKL C ut off AF=CD, and 
from centre A, with the 
same opening of the com- 
passes, draw a small arc 
G. Then from centre F, 
with a distance equal to 
DE, touch the arc in 
the point 6. Join AG. 
BAG shall be the angle required.] 




. • • • 

• xxm. 1. 
b iii. 1. 



PROP. XXIV. THEOR. 

If two triangles have two sides of the one equal to two sides 
of the other, each to each, but the angle contained by the two 
sides of one of them greater than the angle contained by the two 
sides equal to them of the other ; the base of that which has 
the greater angle shall be greater than the base of the other. 

Let ABC, DEF be two triangles, 
which have the two sides, 
AB, AC equal to the two DE, DF, 
each to each, viz. AB equal to DE, and AC to DF ; 
but the angle B AC greater than the angle EDF ; 
the base BC is also greater than the base EF. 



c iv. 1. 



Of the two sides DE, DF, 
let DE be the side which is not greater than the other, 
and at the point D, in the straight line DE, 
make * the angle EDG equal to the angle BAC ; 
and make DG equal b to AC or DF, 
and join EG, GF. 

Because AB is equal to DE, 
and AC to DG, 

the two sides BA, AC are equal to the two ED, DG, 
each to each, and the angle BAC is equal to the angle EDG ; 
therefore the base BC is c equal to the base EG ; 
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V. 1. 



and because DG BOOK L 

is equal to DF, 

the angle DFG is 

equal d to the angle 

DGF; 
but the angle DGF is 

greater than the angle 

EGF; 
therefore the angle 

DFG is greater than EGF ; 
and much more is the angle EFG 
greater than the angle EGF ; 
and because the angle EFG of the triangle EFG 
is greater than its angle EGF, 

and that the greater e side is opposite to the greater angle ; • xix. 1. 
the side EG is therefore greater than the side EF ; 
but EG is equal to BC ; 
and therefore also BC is greater than EF. 
Therefore, if two triangles, &c. Q. E. D. 



PROP. XXV. THEOR. 

If two triangles have two sides of the one equal to two sides 
of the other, each to each, but the base of the one greater than 
the base of the other ; the angle also contained by the sides of 
that which has the greater base, shall be greater than the 
angle contained by the sides equal to them of the other. 

Let ABC, DEF be two triangles, 
which have the two sides, 
AB, AC equal to the two sides DE, DF, 
each to each, viz. AB equal to DE, and AC to DF ; 
but the base CB greater than the base EF ; 
the angle B AC is likewise greater than the angle EDF. 

For, if it be not greater, 
it must either be equal to it, or less ; 
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BOOK L but the angle BAC is not equal to the angle EDF, 
because then the base 

• iv. 1. BCwouldbeequal 11 * D 

toEF; 
but it is not ; 
therefore the angle BAC 

is not equal to the 

angle EDF ; 
neither is it less ; 

* xxiv. 1. because then the base BC would be less b than the base EF ; 

but it is not ; 

therefore the angle BAC is not less than the angle EDF ; 

and it was shown that it is not equal to it ; 

therefore the angle BAC is greater than the angle EDF. 

Wherefore, if two triangles, &c. Q. E. D. 

[It will be worth the student's while to cut out two tri- 
angles in cardboard, so as to exemplify the two last propo- 
sitions.] 

PROP. XXVI. THEOR. 

If two triangles have two angles of one equal to two angles 
of the other, each to each ; and one side equal to one side, viz. 
either the sides adjacent to the equal angles, or the sides opposite 
to equal angles in each ; then shall the other sides be equal, 
each to each ; and also the third angle of the one to the third 
angle of the other. 

Let ABC, DEF be two triangles, 
which have the angles ABC, BCA 
equal to the angles DEF, EFD, 
viz. ABC to DEF, and BCA to EFD ; 
also one side equal to one side ; 

Case I. And first let those sides be equal which are ad- 
jacent to the angles that are equal in the two triangles ; 
viz. BC to EF ; 
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the other sides shall a 
be equal, each to 
each, G 

viz. AB to DE, 

and AC to DF, 

and the third angle 
B AC to the third 
angle EDF. 
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For, if AB be not equal to DE, 
one of them must be the greater. 

Let AB be the greater of the two, 
and make BG equal to DE, 
and join GC ; 



Therefore, because BG is equal to DE, 1 

and BC to EF, 

the two sides GB, BC are equal to the two DE, EF, 

each to each ; and the angle GBC is equal to DEF ; 

therefore the base GC is equal a to the base DF, 

and the triangle GBC to the triangle DEF, 

and the other angles to the other angles, 

each to each, to which the equal sides are opposite ; 

therefore the angle GCB is equal to the angle DFE ; 

but DFE is, by the hypothesis, equal to the angle BCA, 

wherefore also the angle BCG is equal to the angle BCA, 

the less to the greater, 

which is impossible ; 

therefore AB is not unequal to DE, 

that is, it is equal to it ; 

and BC is equal to EF ; 

therefore the two AB, BC are equal to the two, DE, EF, 

each to each ; and the angle ABC is equal to DEF ; 

the base therefore AC is equal a to the base DF, 

and the third angle BAC to the third angle EDF. 



IV. l, 
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BOOK L Case II. Next, let the sides which are opposite to equal angles, 
in each triangle, be equal 

to one another, 
viz. AB to DE ; 
likewise in this case, the 

other sides shall be 

equal, 
AC to DF, 
. andBCtoEF; 

and also the third angle BAC to the third EDF. 




For, if BC be not equal to EF, 
let BC be the greater of them, 
and make BH equal to EF, 
and join AH ; 



And because BH is equal to EF, and AB to DE ; 
the two AB, BH are equal to the two DE, EF, each to each ; 
and they contain equal angles ; 
therefore the base AH is equal to the base DF, 
and the triangle ABH to the triangle DEF, 
and the other angles shall be equal, 
each to each, to which the equal sides are opposite ; 
therefore the angle BHA is equal to the angle EFD ; 
but EFD is equal to the angle BCA ; 
therefore also the angle BHA is equal to the angle BCA ; 
that is, the exterior angle BHA of the triangle AHC, 
is equal to its interior and opposite angle BCA ; 
b xvi. 1. which is impossible b ; 

wherefore BC is not unequal to EF, 

that is, it is equal to it ; 

and AB is equal to DE ; 

therefore the two, AB, BC are equal to the two DE, EF, 

each to each ; and they contain equal angles, 

wherefore, the base AC is equal to the base DF, 

and the third angle BAC to the third angle EDF. 

Therefore, if two triangles, &c. Q. E. D. 
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PROP. XXVII. THEOR. 

If a straight line falling upon two other straight lines makes 
the alternate angles equal to one another, these two straight 
lines shall be parallel. 

Let the straight line EF, 
which falls upon the two straight lines AB, CD, 
make the alternate angles AEF, EFD equal to one another ; 
AB is parallel to CD. 



G 



For, if it be not parallel, 
AB and CD being produced shall meet either towards B,D, 
or towards A, C : 

let them be produced and meet towards B, D, in the point G; 
therefore GEF is a triangle, 
and its exterior angle AEF is greater a than the interior and 

opposite angle EFG ; 

but it is also equal to it, ^ e/ b 

which is impossible ; 

therefore AB and CD being 

produced do not meet to- c /F i> 

wards B, D. 
In like manner it may be demonstrated, 
that they do not meet towards A, C ; 
but those straight lines which meet neither way, 
though produced ever so far, 
are parallel b to one another. 
AB therefore is parallel to CD. 
Wherefore, if a straight line, &c. Q. E. D. 




* xvi. 1 




* 35 Dcf. 



£ 
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BOOK L 

PROP. XXVm. THEOR. 

If a straight line falling upon two other straight lines makes 
the exterior angle equal to the interior and opposite upon the 
same side of the line ; 

Or makes the interior angles upon the same side together 
equal to two right angles; 

The two straight lines shall be parallel to one another. 

Let the straight line EF, 
which falls upon the two straight lines AB, CD, 
make the exterior angle EGB, 
equal to the interior and opposite angle GHD upon the same 

side ; 
or make the interior angles on 

the same side, 
BGH, GHD, together equal to 

two right angles ; 
AB is parallel to CD. 




XV. 1. 



(1.) Because the angle EGB is equal to the angle GHD, 
and the angle EGB equal a to the angle AGH, 
the angle AGH is equal to the angle GHD ; 
and they are the alternate angles ; 
b xxvii. l. therefore AB is parallel b to CD. 



(2.) Again, because the angles BGH, GHD 
• By Hyp. are equal to two right angles ; 
d xiii. l. and that AGH, BGH are also equal d to two right angles ; 

the angles AGH, BGH are equal to the angles BGH, GHD. 

Take away the common angle BGH ; 

therefore the remaining angle AGH is equal to 

the remaining angle GHD ; 

and they are alternate angles ; 

therefore AB is parallel to CD. 

Wherefore if a straight line, &c. Q. E. D. 
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PROP. XXIX. THEOR. 

If a straight line fall upon two parallel straight lines, it 
makes the alternate angles equal to one another. 

And the exterior angle equal to the interior and opposite 
upon the same side. 

And likewise the two interior angles upon the same side 
together equal to two right angles. 

Let the straight line EF fall upon 
the parallel straight lines AB, CD ; 
(1.) the alternate angles AGH, V GHD are equal to one 

another ; 
(2.) and the exterior angle EGB is equal to the interior and 

opposite, upon the same side GHD ; 
(3.) and the two interior angles 

BGH, GHD, upon the 

same side, are together 

equal to two right angles. 




F 

(1.) For, if AGH be not equal to GHD ; 
one of them must be greater than the other ; 
let AGH be the greater ; 

and because the angle AGH is greater than the angle GHD ; 
add to each of them the angle BGH ; 
therefore the angles AGH, BGH are greater than the 

angles BGH, GHD ; 
but the angles AGH, BGH are equal* to two right angles ; • xiii. l 
therefore the angles BGH, GHD are less than two right angles ; 
but those straight lines which, with another straight line 

falling upon them, make the interior angles on the same 

side less than two right angles, do meet together if 

continually produced ; 
therefore the straight lines AB, CD, if produced far enough, 

shall meet ; 
but they never meet ; 
since they are parallel by the hypothesis ; 
therefore the angle AGH is not unequal to the angle GHD ; 

E 2 



XV. 1. 



• XJU. 1. 
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BOOK L that is, it is equal to it ; 

(2.) but the angle AGH is equal b to the angle EGB ; 

therefore likewise EGB is equal to GHD : 

(3.) add to each of these the angle BGH ; 

therefore the angles EGB, BGH are equal 

to the angles BGH, GHD ; 

but EGB, BGH are equal to two right angles ; 

therefore also BGH, GHD are equal to two right angles. 

Wherefore, if a straight, &c Q. E. D. 

PROP. XXX. THEOR. 

Straight lines which are parallel to the same straight line are 
parallel to each other. 

Let AB, CD be each of them parallel to EF ; 
AB is also parallel to CD. 

Let the straight line GHK cut AB, EF, CD ; 

And because GHK cuts 

the parallel straight 

lines AB, EF ; A 

• xxix. i. the angle AGH is equal' e 

to the angle GHF. 

Again, because the 

straight line GK 

cuts the parallel straight lines EF, CD, 
the angle GHF is equal* to the angle GKD ; 
and it was shown that the angle AGK 
is equal to the angle GHF ; 
therefore, also, AGK is equal to GKD ; 
and they are alternate angles ; 
b xxvii. l. therefore AB is parallel b to CD. 

Wherefore straight lines, &c Q. E. D. 

[Prove this Proposition 
also from the accompanying 
figure.] 




■B 



D 




OF EUCLID. 53 

BOOK I. 



PROP. XXXI. PROB. 

To draw a straight line through a given point parallel to a 
given straight line. 

Let A be the given point ; 
and BC the given straight line ; 

it is required to draw a straight line through the point A, 
parallel to the straight 

line BC. ~ A F 



In B C take any point D, - c 

and join AD ; 

and at the point A, in the straight line AD, 

make* the angle DAE equal to the angle ADC ; * xxiii. i. 

and produce the straight line EA to F. 



Because the straight line AD, 
which meets the two straight lines BC, EF, 
makes the alternate angles EAD, ADC equal to one another, 
EF is parallel b to BC. b xxvii. 1. 

Therefore the straight line EAF is drawn 
through the given point A 
parallel to the given straight line BC. 
Which was to be done* 



[In making the angle DAE equal to the angle ADC, use 
the method pointed out in the Note to Proposition XXIII. 
Thus: 

Place one point of E / a t 

the compasses on A, » 

and the other on D. 

Then place the first 

point on EL Then 

with centre A, and b b k c 

distance AD, draw an arc at E. Then from centre D, with 

distance AK, touch the arc in E. Join EA, and produce 

it to F.] 

£ 3 
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PROP. XXXH. THEOR. 

If a side of any triangle be produced, the exterior angle is 
equal to the two interior and opposite angles. 

And the three interior angles of every triangle are equal to 
two right angles. 

Let ABC be a triangle, 
and let one of its sides BC be produced to D ; 
(1.) the exterior angle ACD is equal to 
the two interior and opposite angles CAB, ABC ; 
(2.) and the three interior angles of the triangle, viz. ABC, 

BCA, CAB, 
are together equal to two right angles. 




Through the point C 

• xxxi. l. draw CE parallel* 

to the straight line 

AB, 

B "C~ 

(1.) And because AB is parallel to CE, 
and AC meets them, 
b xxix. l. the alternate angle? BAC, ACE are equal. b 
Again, because AB is parallel to CE, 
and BD falls upon them, 
the exterior angle ECD is equal to 
the interior and opposite angle ABC ; 
but the angle ACE was shown to be equal to BAC ; 
therefore the whole exterior angle ACD is equal to 
the two interior and opposite angles CAB, ABC ; 
(2.) To these equals add the angle ACB, 
and the angles ACD, ACB are equal to 
the three angles CB A, BAC, ACB ; 

• xviii. i. but the angles ACD, ACB are equal to two right angles; 

therefore also the angles CBA, BAC, ACB 

are equal to two right angles. 

Wherefore if a side of a triangle, &c. Q. E. D. 
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Cob. 1. All the interior angles of any rectilinear figure, BOOK L 
together with four right angles, are equal to 
twice as many right angles as the figure has sides. 

For any rectilinear figure ABODE 
can be divided into as many triangles as the figure has sides, 
by drawing straight lines from a 
point F within the figure to 
each of its angles. 
And, by the preceding Proposition, 
all the angles of these triangles are 
equal to twice as many right 
angles as there are triangles, 
that is, as there are sides of the figure ; 
and the same angles are equal to the angles of the figure, 
together with the angles at the point F, 
which is the common vertex of the triangles ; 
that is% together with four right angles. . 2 ^ 

Therefore all the angles of the figure, xv « l - 

together with four right angles, are equal to 
twice as many right angles as the figure has sides. 

[The triangle furnishes an instance of this, for all its 
angles are together equal to two right angles; or all its 
angles, together with four right angles, are equal to six 
right angles, or twice as many right angles as the figure has 
sides. A square (see Def. 30.) and an oblong (see Def. 31.) 
are other obvious instances of this, for they have four right 
angles, and thus all their angles, together with four right 
angles, are together equal to eight right angles, that is, twice 
as many right angles as the figure has sides. The same 
may be exhibited in any four-sided figure by joining two of 
its opposite angular points. Thus : 

The interior angles of ABDC 
are together equal to four right 
angles, for they are made up 
of all the angles of the two 
triangles into which the figure 
is divided, that is, twice two right angles.] 

x 4 
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X11L 1. 



Cor. 2. All the exterior angles of any rectilinear figure 

are together equal to four right angles. 
Because every interior angle ABC, 
with its adjacent exterior ABD, 
is equal b to two right angles ; 
therefore all the interior together 

with all the exterior angles 

of the figure, 
are equal to twice as many right 

angles as there are sides of D 

the figure ; 
that is, by the foregoing corollary, 
they are equal to all the interior angles of the figure, 
together with four right angles ; 
therefore all the exterior angles are equal to four right angles. 

[This also may be advantageously illustrated in the triangle 
and the square.] 
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PROP. XXXHI. THEOR. 

The straight lines which join the extremities of two equal 
and parallel straight lines, towards the same parts, are also 
themselves equal (1.) and (2.) parallel. 

Let AB, CD be equal and parallel straight lines, 
and joined towards the same parts by the straight lines AC, 

BD, 
AC, BD are also equal and parallel. 



Join BC ; 




(1.) And because AB is parallel A 

to CD, 
and BC meets them, 
the alternate angles ABC, BCD 

are equal*; 
and because AB is equal to CD, 
and BC common to the two triangles, ABC, DCB, 
the two sides AB, BC are equal to the two DC, CB ; 
and the angle ABC is equal to the angle BCD ; 
therefore the base AC is equal b to the base BD, 



• xxix. 1. 



(2.) And the triangle ABC to the triangle BCD, 

and the other angles to the other angles b , 

each to each, to which the equal sides are opposite ; 

therefore the angle ACB is equal to the angle CBD ; 

and because the straight line BC meets the two straight 

lines AC, BD, 
and makes the alternate angles ACB, CBD equal to one 

another, 
AC is parallel to BD; 
and it was shown to be equal to it. 
Therefore, straight lines, &c. Q. E. D. 



b iv. 1. 



c xxvii. 1. 
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PROP. XXXIV. THEOR. 

The opposite (1.) sides and (2.) angles of parallelograms 
are equal to one another, and (3.) the diameter bisects them, 
that is, divides them into two equal parts. 

Let ACDB be a parallelogram, 
of which BC is a diameter ; 
the opposite (1.) sides and (2.) angles of the figure 
are equal to one another ; 
and (3.) the diameter BC bisects it 




(1.) Because AB is parallel to 
CD, 

and BC meets them, 
• xxix. l. the alternate angles ABC, BCD are equal to one another* ; 

and because AC is parallel to BD, and BC meets them, 

the alternate angles ACB, CBD are equal ft to one another ; 

wherefore the two triangles ABC, CBD 

have two angles ABC, BCA in one, 

equal to two angles BCD, CBD in the other, 

each to each, and one side BC common to the two triangles, 

which is adjacent to their equal angles ; 

therefore their other sides shall be equal, 

each to each, 

and the third angle of the one 
b xxvi. l. to the third angle of the other b , 

viz. the side AB to the side CD, 

and AC to BD, 

(2.) And the angle BAC equal to the angle BDC : 

And because the angle ABC is equal to the angle BCD, 

and the angle CBD to the angle ACB, 

the whole angle ABD is equal to the whole angle ACD : 

And the angle BAC has been shown to be equal to the 
angle BDC ; 

therefore the opposite sides and angles of parallelograms are 
equal to one another ; 
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(3.) Also, the diameter bisects them ; BOOK L 

for AB being equal to CD, and BC common, 
the two AB, BC are equal to 
the two DC, CB, each to each ; 
and the angle ABC is equal to the angle BCD ; 
therefore the triangle ABC is equal c to the triangle BCD, a iv. 1. 
and the diameter BC divides the parallelogram ACDB into 
two equal parts. Q. E. D. 



[The same should, for 
the sake of practice, be 
proved with the accom- 
panying figure.] 




PROP. XXXV, THEOR. 

Parallelograms upon the same base, and between the same 
parallels, are equal to one another. 

Let the parallelograms ABCD, EBCF 
be upon the same base BC, 
and between the same parallels AF, BC ; 
the parallelogram ABCD shall be equal to 
the parallelogram EBCF. 



Seethe 
2nd and 
3rd figures. 



Case I. If the sides AD, DF of 
the parallelograms ABCD, 
DBCF, 

opposite to the base BC, be termi- 
nated in the same point D ; 

it is plain that each of the parallelograms is double a of the * xxxiv. 1. 
triangle BDC ; 

and they are therefore equal to one another. b b 6 Ax. 




Case II. But, if the sides AD, EF, opposite to the base 
BC of the parallelograms ABCD, EBCF, 
be not terminated in the same point ; 
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BOOK L then, because ABCD is a parallelogram, 

• 6 Ax. AD is equal • to BC : 

for the same reason EF is equal to BC ; 

• 1 Ax. wherefore AD is equal b to EF ; 

and DE is common ; 

therefore the whole, or the remainder, 

• 2 or 3 AE is equal c to the whole, or the remainder DF ; 

Ax. 

AB also is equal to DC ; 

and the two E A, AB are therefore equal to the two FD, DC, 
each to each ; 
d xxix - 1- and the exterior angle FDC is equal d to the interior EAB; 
therefore the base EB is equal to the base FC, 



F a 





BO B 

iv. l. and the triangle EAB equal® to the triangle FDC, 

Take the triangle FDC from the trapezium ABCF ; 

and from the same trapezium take the triangle EAB : 
3 Ax. the remainders therefore are equal f , 

that is, 

the parallelogram ABCD is equal to the parallelogram 
EBCF. 

Therefore parallelograms upon the same base, &c. Q. E. D. 



i 
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PROP. XXXVI. THEOR. BOOKI. 

Parallelograms upon equal bases, and between the same 
parallels, are equal to one another* 

Let ABCD, EFGH be parallelograms 
upon equal bases 
BC, FG, 
and between the same parallels 

AH, BG; A D £ H 

the parallelogram 

ABCD is equal 

to EFGH. 



Join BE, CH ; 




And because BC is equal to FG, 

and FG to • EH, * xxxiv - 1 - 

BC is equal to EH ; 

and they are parallels, 

and joined towards the same parts 

by the straight lines BE, CH. 

But straight lines which join equal and parallel straight lines 

towards the same parts, are themselves equal and parallel b ; b xxxiii. 1. 

therefore EB, CH are both equal and parallel, 

and EBCH is a parallelogram ; 

and it is equal ° to ABCD, ° xxxv. i. 

because it is upon the same base BC, 

and between the same parallels BC, AD. 

For the like reason, 

the parallelogram EFGH is equal to the same EBCH. 

Therefore also the parallelogram ABCD is equal to EFGH. 

Wherefore parallelograms, &c. Q. E. D. 

a e D H 

[The figure may also 

be drawn like the an- 
nexed, and the Propo- 
sition should be proved 
from it.] 
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BOOK I. 

PROP. XXXVIL THEOR. 

Triangles upon the same base, and between the same paral- 
lels, are equal to one another. 

Let the triangles ABC, DBC be upon'the same base BC, 
and between the same 

parallels AD, BC : 
The triangle ABC is equal 
to the triangle DBC. 

Produce AD both ways 
to the points E, F, 
• xxxi. i and through B draw * BE parallel to C A ; 
and through C draw CF parallel to BD. 




Therefore each of the figures EBC A, DBCF 

is a parallelogram ; 
» xxxr. i. and EBC A is equal* to DBCF, 

because they are upon the same base BC, 

and between the same parallels BC, EF ; 

and the triangle ABC is the half of the parallelogram, EBC A, 
• xxxiv. i. because the diameter AB bisects it; 

and the triangle DBC is the half of the parallelogram DBCF, 

because the diameter DC bisects it : 
d 7 Ax. b u t the halves of equal things are equal d ; 

therefore the triangle ABC is equal to the triangle DBC. 

Wherefore triangles, &c Q. E. D. 
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PROP. XXXVIIL THEOR. 

Triangles upon equal bases, and between the same parallels, 
are equal to one another. 

Let the triangles ABC, DEP be upon equal bases BC, EF, 
and between the same parallels BF, AD : 
The triangle ABC is equal to the triangle DEF. 



Produce AD both ways to the points G, H, 
and through B draw BG parallel a to CA, * xxxi. 1. 

and through F draw 




c E 



FH parallel to 
ED: 

Then each of the 
figures GBCA, 
DEFH is a pa- 
rallelogram ; 

and they are equal to b one another, b xxxvl 1. 

because they are upon equal bases BC, EF, 

and between the same parallels BF, GH ; 

and the triangleABC is the half of the parallelogram GBCA, e xxxiv. 1. 

because the diameter AB bisects it ; 

and the triangle DEF is the half of the parallelogram DEFH, 

because the diameter DF bisects it : 

But the halves of equal things are equal d ; d 7 Ax. 

therefore the triangle ABC is equal to the triangle DEF. 

Wherefore triangles, &c. Q. E. D. 



64 THE ELEMENTS 

BOOK I. 

PROP. XXXIX. THEOR. 

Equal triangles upon the same base, and upon the same side 
of it, are between the same parallels. 

Let the equal triangles ABC, DBC be upon the same 
base BC, 
and upon the same side of it ; 
they are between the same parallels. 



Join AD; 
AD is parallel to BC ; 




For, if it is not, 
* xxxi. l. through the point A draw a AE parallel to BC, 

and join EC : 
b xxxvii i. The triangle ABC is equal b to 

the triangle EBC, 

because it is upon the same base BC, 

and between the same parallels 
BC, AE : 

But the triangle ABC is equal to 
the triangle BDC ; 

therefore also the triangle BDC is equal to the triangle EBC, 

the greater to the less, 

which is impossible. 

Therefore AE is not parallel to BC. 

In the same manner it can be demonstrated, 

that no other line but AD is parallel to BC ; 

AP is therefore parallel to it. 

Wherefore equal triangles upon, &c. Q. E. D. 
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BOOK L 



PROP. XL. THEOR. 

Equal triangles upon equal bases, in the same straight line, 
and towards the same parts, are between the same parallels. 

Let the equal triangles ABC, DEF 
be upon equal bases BC, EF, in the same straight line BF, 
and towards the same 

parts ; A D 

they are between the 

same parallels. 



Join AD : 
AD is parallel to BC : 




For, if it is not, 

through A draw * AG parallel to BF, 

and join GF : 

The triangle ABC is equal b to the triangle GEF, 

because they are upon equal bases BC, EF, 

and between the same parallels BF, AG. 

But the triangle ABC is equal to the triangle DEF ; 

therefore also the triangle DEF is equal to the triangle GEF, 

the greater to the less, 

which is impossible ; 

Therefore AG is not parallel to BF : 

And in the same manner it can be demonstrated 

that there is no other parallel to it but AD, 

AD is therefore parallel to BF. 

Wherefore equal triangles, &c. Q. E. D. 



• xxxi. 1. 



b xxxviii 1. 
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BOOK I. 

PROP. XLL THEOR. 

If a parallelogram and triangle be upon the same base, and 
between the same parallels : 

The parallelogram shall be double of the triangle. 

Let the parallelogram ABCD and the triangle EBC 
be upon the same base BC, 
and between the same parallels BC, AE ; 
the parallelogram ABCD is double of 

the triangle EBC. a d e 



Join AC ; 




• xxxviL l. then the triangle ABC is equal a to 

the triangle EBC, B 

because they are upon the same base BC, 

and between the same parallels BC, AE. 
b XMiv - 1- But the parallelogram ABCD is double * of the triangle ABC, 

because the diameter AC divides it into two equal parts ; 

wherefore ABCD is also double of the triangle EBC. 

Therefore, if a parallelogram, &c. Q. E. D. 
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PROP. XLIL PROB. 

To describe a parallelogram that shall be equal to a given 
triangle, and have one of its angles equal to a given rectilineal 
angle. 

Let ABC be the given triangle, 
and D the given rectilineal angle. 
It is required to describe a parallelogram 
that shall be equal to the given triangle ABC, 
and have one of its angles equal to D. 



Bisect a BC in E, 
join AE, 

and at the point E in the straight line EC, 
make b the angle CEF equal to D ; 
and through A draw c AG parallel to EC, 
and through C draw CG C parallel to EF: 



X. 1. 



b XXlll. 1. 

e xxxi. l. 




Therefore FECG is a parallelogram ; 
And because BE is equal to EC, 
the triangle ABE is likewise equal 4 to 

the triangle AEC, 
since they are upon equal bases BE, 

EC; 
and between the same parallels BC, AG : 
therefore the triangle ABC is double of the triangle AEC. 
And the parallelogram FECG 
is likewise double e of the triangle AEC, 
because it is upon the same base, 
and between the same parallels : 
Therefore the parallelogram FECG 
is equal to the triangle ABC, 
and it has one of its angles CEF 
equal to the given angle D ; 
wherefore there has been described 
a parallelogram FECG equal to a given triangle ABC, 

T 2 



d xxxviii.l, 



• xli. 1. 
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BOOK L haying one f i te angles CEF equal to the given angle D. 
Which was to be done. 



[In making the angle CEF equal to 
D, use the method pointed out in the 
Note to Prop. XXIII. Thus: 

Mark off DK, DL equal to each other, 
and EC equal to either of these, and 
with centre E, and distance EC, describe 
the arc F. Then with centre C, and 
distance equal to EL, touch the arc F. 
Join FE. The angle FEC will be the 
required angle.] 





PROP.XLIIL THEOR. 

The complements of the parallelograms, which are about the 
diameter of any parallelogram, are equal to one another. 

Let ABCD be a parallelogram, 
of which the diameter is AC, 
and EH, FG the parallelograms about AC, 
that is through which AC passes, 
and BE, ED, the other parallelograms 
which make up the whole a h 

figure ABCD, 
which are therefore called 

the complements : 
The complement BE is 
equal to the complement 

ED. 




Because ABCD is a parallelogram, 
and AC its diameter, 
• xxxiv. 1. the triangle ABC is equal * to the triangle ADC : 
And, because EEHA is a parallelogram, 
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the diameter of which is AK, BOOK L 

the triangle AEK is equal to the triangle AHK : — — 

By the same reason, 

the triangle KGC is equal to the triangle KFC :. 

Then, because the triangle AEE is equal to AHK, 

and the triangle KGC to KFC ; 

the triangle AEK, together with the triangle KGC, 

is equal to the triangle AHK, 

together with the triangle KFC : 

But the whole triangle ABC is equal to the whole ADC ; 

therefore the remaining complement BK 

is equal to the remaining complement KD. 

Wherefore the complements, &c. Q. E. D. 

PROP. XLIV. PROB. 

To a given straight line to apply a parallelogram, which 
shall be equal to a given triangle, and have one of its angles 
equal to a given rectilineal angle* 

Let AB be the given straight line, 
and C the given triangle, 
and D the given rectilineal angle. 
It is required to apply to the straight line AB 
a parallelogram equal to the triangle C, 
and having an angle equal to D. 

Make* the parallelogram BEFG equal to the triangle C, • xlil 1. 
and having the angle EBG equal to the angle D, 




r 3 
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BOOK L go that BE be in the same straight line with AB, 

and produce FG to H ; 
» xxxi. 1. and through A draw b AH parallel to BG or EF, 

and join HB. 

Then because the straight line HF 
falls upon the parallels AH, EF, 

• xxiz. l. the angles AHF, HFE are equal ° to two right angles ; 

wherefore BHF, HFE are less than two right angles : 
But straight lines which with another straight line 
make the interior angles upon the same side 
less than two right angles, 
d 12 Ax. do meet d if produced far enough : 

Therefore HB, FE shall meet if produced ; 

let them meet in K, 

and through K draw KL, parallel to E A or FH, 

and produce HA, GB to the points L, M : 

Then HLKF is a parallelogram, 

of which the diameter is HK ; 

and AG, ME are the parallelograms about HK ; 

and LB, BF are the complements ; 

• xliii. l. therefore LB is equal e to BF : 

But BF is equal to the triangle C ; 
wherefore LB is equal to the triangle C ; 
'xv. i. and because the angle GBE is equal f to the angle ABM, 
and likewise to the angle D ; 
the angle ABM is equal to the angle D : 
Therefore the parallelogram LB is applied to the straight 

line AB, 
is equal to the triangle C, 
and has the angle ABM equal to the angle D. 
Which was to be done. 



[In order to draw this figure correctly, a triangle must 
first be placed upon the line AB produced, equal to C. 
Thus : 
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Measure BO equal to one of the sides of C, and, as in the 
Note to Prop. XXIII., make the other sides OP and BP 
equal respectively to the two other sides of the triangle. 
Then proceed with the triangle PBO just as the figure in 
Prop. XLIL was drawn.] 



r 4 
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BOOK L 

PROP. XLV. PROB. 

To describe a parallelogram equal to a given rectilineal 
figure, and having an angle equal to a given rectilineal angle. 

Let ABCD be the given rectilineal figure, 
and E the given rectilineal angle. 

It is required to describe a parallelogram equal to ABCD, 
and having an angle equal to E. 

Join DB, ~ 

• xlii. i. and describe * the parallelogram FH 

equal to the triangle ADB, 

and having the angle HKF equal to the angle E, 

and to the straight line GH 
b xiiv. l. apply b the parallelogram GM equal to the triangle DBC, 

having the angle GHM equal to the angle E ; 



and because the angle E is equal to each of the angles FKH, 

GHM, 
the angle FKH is equal to GHM : 
add to each of these the angle KHG ; 

therefore the angles FKH, KHG are equal to the angles 
KHG, GHM; 




but FKH, KHG A 
• xxix. i. are equal c to two 

right angles ; 
Therefore also 

KHG, GHM 

are equal to two 

right angles ; 

and because at the point H in the straight line GH, 
the two straight lines KH, HM, 
upon the opposite sides of it, 
make the adjacent angles equal to two right angles, 
d xiv. i. KH is in the same straight line d with HM, 
and because the straight line HG 



G 



H M 
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meets the parallels KM, FG, BOOK L 

the alternate angles MHG, HGF are equal c : • xxix. 1. 

Add to each of these the angle HGL : 

Therefore the angles MHG, HGL 

are equal to the angles HGF, HGL : 

But the angles MHG, HGL are equal ° to two right angles ; 

wherefore also HGF, HGL are equal to two right angles, 

and FG is therefore in the same straight line with GL ; 

and because KF is parallel to HG, 

and HGtoML; 

KF is parallel e to ML ; # xxx l - 

and KM, FL are parallels ; 

wherefore KFLM is a parallelogram ; 

and because the triangle ABD is equal to the parallelogram 

HF* 
and the triangle DBC to the parallelogram GM ; 
the whole figure ABCD is equal to the whole KFLM ; 
therefore the parallelogram KFLM has been described 
equal to the given rectilineal figure ABCD, 
having the angle FKM equal to the given angle £• 
Which was to be done. 

Cob. From this it is manifest how 
to a given straight line to apply a parallelogram, 
which shall have an angle equal to a given rectilineal angle, 
and shall be equal to a given rectilineal figure, 
viz. by applying b to the given straight line a parallelogram b xiiv. i. 
equal to the first triangle ABD, 
and having an angle equal to the given angle. 

[The drawing the figure of this Proposition may advan- 
tageously be omitted at the first reading. Indeed the process 
of drawing it being a mere repetition of the processes em- 
ployed in XLIL and XLIV. may be omitted altogether, if 
the figures in XLIL and XLIV. have been once carefully 
drawn.] 
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PROP. XLVI. PROB. 
To describe a square upon a given straight line. 

Let AB be the given straight line ; 
it is required to describe a square upon AB. 



• xi. 1. 

* ill. 1. 



From the point A draw * AC at right angles to AB ; 
and make b AD equal to AB, 
xxxi. l. and through the point D draw DE parallel to AB, 
and through B draw BE parallel to AD ; 



E 



B 



Therefore ADEB is a parallelogram : 
d xxxiv. l. whence AB is equal d to DE, 

and AD to BE : ( 

But B A is equal to AD ; 

therefore the four straight lines 
BA, AD, DE, EB ] 

are equal to one another, 

and the parallelogram ADEB is 
equilateral, 

likewise all its angles are right 
angles ; 

because the straight line AD meet- 
ing the parallels AB, DE, 
• xxix. l. the angles BAD, ADE are equal 6 to two right angles: 

but BAD is a right angle ; 

therefore also ADE is a right angle ; 

but the opposite angles of parallelograms are equal d ; 

therefore each of the opposite angles ABE, BED is a right 
angle; 

wherefore the figure ADEB is rectangular, 

and it has been demonstrated that it is equilateral ; 

it is therefore a square, 

and it is described upon the given straight line AB. 

Which was to be done. 
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Cob. Hence every parallelogram that has one right angle P° 0K L 
has all its angles right angles. 

[As it is convenient to erect 
a perpendicular at the end 
of a line without producing 
it, use the following method : 
Take any point B on the 
line required. On AB con- 
struct an equilateral triangle 
AOB. Produce BO to P 
cutting off OP equal to OB. 
PA shall be perpendicular to 
AB. 

The proof that it is so is 

as follows: the angle P is 

equal to the angle O AP, and 

the angle B is equal to the 

angle OAB. Add these 

equals, and the angles P and 

B together are equal to the angles PAO and OAB, or to 

PAB. But the angle PAB, together with the angles P 

and B, are equal to two right angles. Therefore the angle 

PAB is a right angle. 

Practise constructing squares, as follows : 




B 



J Q 
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BOOK L Upon AB construct a square, and upon each of its sides 
construct squares, and upon one of the exterior lines of the 
figure construct another square. 

Cut the figure out in cardboard, and let the squares be 
moveable on the sides of the first constructed square as 
hinges, and the last drawn square upon the side on which 
it was constructed : turn them till the points O, P, Q 
coincide. The solid figure formed is called a cube, and is 
the second of the five regular solids.] 



» xlvi. 1. 



* xxxi. 1. 



30Def. 



PROP. XLVH. THEOR. 

In any right-angled triangle, the square which is described 
upon the side subtending the right angle, is equal to the squares 
described upon the sides which contain the right angle* 

Let ABC be a right-angled triangle 
having the right angle B AC ; 
the square described upon the side BC is equal to 
the squares described upon BA, AC. 



On BC describe' the square BDEC, 
and on BA, AC the squares GB, HC ; 
and through A draw b AL parallel to BD, or CE, 
and join AD, FC ; Q 



* xiv. 1. 



Then, because each of the 

angles BAC, BAG is 

aright angle 
the two straight lines AC, 

AG, upon the opposite 

sides of AB, 
make with it at the point A, 
the adjacent angles equal to 

two right angles ; 
therefore CA is in the same 

straight line d with AG: 




K 
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' iv. 1. 



xli. 1. 



for the same reason, AB and AH are in the same straight BOOK i 

line; 
and because the angle DBC is equal to the angle FBA, 
each of them being a right angle, 
add to each the angle ABC, 

and the whole angle DBA is equal 6 to the whole FBC, • 2 Ax. 

and because the two sides AB, BD 
are equal to the twoFB, BC> 
each to each, 
and the angle DBA equal 

to the angle FBC ; 
therefore the base AD is 
equal f to the base FC, 
and the triangle ABD to 

the triangle FBC. 
Now the parallelogram BL 
is double g of the tri- 
angle ABD, 
because they are upon the 

same base BD, 
and between the same pa- 
rallels, BD, AI; 
and the square GB is double 

of the triangle FBC, 
because these are also upon 

the same base FB, 
and between the same 

parallels FB, GC. 
But the doubles of equals 
are equal* to one 
another : 
Therefore the parallelogram 
BL is equal to the 
square GB : 
And, in the same manner, 
by joining AE, BK it is 
demonstrated, 





h 6 Ax. 
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BOOK! that the parallelogram CL is equal to the square HC ; 

Therefore the whole square BDEC is equal to the two 

squares GB, HC ; 
and the square BDEC is described upon the straight line BC, 
and the squares GB, HC upon BA, AC: 
Wherefore the square upon the side BC is equal to the 

squares upon the sides BA, AC. 
Therefore, in any right-angled triangle, &c. Q. E. D. 



PROP. XLVIII. THEOR. 

If the square described upon one of the sides of a triangle, be 
equal to the squares described upon the other two sides of it ; the 
angle contained by these two sides is a right angle. 

If the square described upon BC, 
one of the sides of the triangle ABC, 
be equal to the squares upon the other side BA, AC, 
the angle BAC is a right angle. 

• xi 1. 'From the point A draw a AD at right angles to AC, 

and make AD equal to BA, 
and join DC- p 

Then, because DA is equal to AB, 

the square of DA is equal to the 
square of AB. 

To each of these add 

the square of AC ; 

therefore the squares of DA, AC 

are equal to the squares of B A, AC. 
b xlvil l. But the square of DC is equal 1 * to the squares of DA, AC, 

because D AC is a right angle ; 
B 7 H 7P- and the square of BC is equal to the squares of B A, AC ; 

therefore the square of DC is equal to the square of BC ; 

and therefore also the side DC is equal to the side BC. 

And because the side DA is equal to AB, 
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and AC common to the two triangles DAC, BAC, BOOK L 

the two DA, AC are equal to the two B A, AC ; 

and the base DC is equal to the base BC ; 

therefore the angle DAC is equal c to the angle BAC ; • Hi. 1. 

but DAC is a right angle ; 

therefore also BAC is a right angle. 

Therefore, if the square, &c. Q. E. D. 

[The easiest mode of drawing this figure is by producing 
the line B A to D. It must be remembered, that though AD 
does lie in the same straight line with AB, this is in the 
present case only a consequence of its being drawn at right 
angles to AC] 
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1. To prove that the perpendicular is 
the shortest straight line from a 
given point to a given straight line. 
Take any other straight line PR, 

and prove by means of Propositions, 

I. 32. and I. 19. 




2. Through a given point to draw a straight line, which shall 

cut off equal segments from two given intersecting straight 

lines. 

Bisect the angle ABC 
by the straight line BQ. 

Draw PQ perpendicular B 
to it, and produce it. 

BA is equal to BC. 

Prove by means of I. 26. 




3. Through a given point to 
draw a straight line meet- 
ing two given straight 
lines which shall be bi- 
sected at the point. 
Draw PO, PQ parallel 

to the two given lines. 
Join OQ, and draw APB 

parallel to it. 

AP and PB may be 

proved to be each equal to OQ by I. 34. 
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4. To find the point in a given straight line, from which two BOOK L 
equal straight lines can be 
drawn to two given points* 
Join PQ. Bisect PQ in O. 
Draw OC at right angles to it. 
CP shall be equal to CQ. 
Prove by I. 4. 




5. Upon a given straight line to construct an isosceles right 

angled triangle, whose right angle shall be subtended by 

the given line. 

Bisect AB in O. c 

Draw OC at right 
angles to it, equal to O A 
or OB. 

Join CA, CB. 

Prove AC equal to 
CB by I. 4. 

Then prove ACB to be a right angle by I. 32., showing 
that A and B are each half a right angle. 




6. From two given points on the same side of a given 

straight line, to draw two straight lines which shall meet 

in it, and make equal angles with it. 

From either point as P drop 
a perpendicular, and produce it 
to O, making AO equal to AP. 

Join OQ. The lines PE, 
RQ shall be those required. 

Prove by 1. 4., the %ngle PR A 
equal to the angle OR A, and equal to QRB by means of 
1.15. 




G 
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B00K L 7. In the figure of the last Pro- 
position prove that the sum of 
PR, R.Q is less than the sum 
of any other straight lines 
drawn from the points P, Q 
to meet in the straight line 
AB. 
This may be done after the 

addition of one line to the figure, 

by means of I. 20. 




8. In a quadrilateral figure which has 

two pairs of adjacent sides equal, to A. 

prove that the diagonals are at right 

angles to each other. 

Use I. 8. with reference to the tri- 
angles BAD, BCD, and then proceed by 
means of I, 4. to prove AOB a right 
angle. 



9. In a rhombus prove that the 
diagonals bisect each other at 
right angles. A 

Use the same Propositions as 

in tho above. 




10. The straight line which joins the points of bisection of 
the sides of a triangle 
is parallel to the base. 
Prove that the triangles 
ADB and AEB are each 
half of the given triangle 
by I. 38. ; and therefore 
equal to each other, and A 
therefore that DE is parallel to AB, by I. 39. 
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11. If the three points of bisection of the three sides of B OOK! 
a triangle be joined by 
straight lines, the triangle 
so formed shall have its 
angles equal to those of the 
original triangle. 
Prove, as in the last, the , x/ x _ 

4 .Z, ■ **■ — Si 

sides to be respectively par- 
allel to the sides of the triangle, and then use L 34. 




12. From a given point to draw a straight line, which shall 
make with a given straight line an angle equal to a given 
rectilineal angle. 





A Q B 

Use in the construction I. 31. and I. 23.; and in the 
proof, I. 29. 



13. The diameters of 
a parallelogram bi- 
sect each other. 
Use L 34. I. 29., 

and I. 26. 




14. Any one side of a polygon 
is less than the sum of the 
remaining sides. 
This follows from I. 20. 




G 2 



84 
BOOK I. 



THE ELEMENTS 



15* The straight line which bisects the ex- 
terior angle at the vertex of an isosceles 
triangle, is parallel to the base. 
Use I. 32. and Def. 7. 




16. The perpendiculars A 
drawn from the angles 
of a parallelogram upon 
its diameter, are equal 
to each other. 
Use L 32., I. 34., and I. 2 6. 




17. From a given point in the side of a triangle, to draw 

a straight line which shall 

divide it into two equal 

parts. 

Let P be the point. 

Bisect AB in O. 

Join PO and CO. 

Draw CQ parallel to PO. A ^ o - q * b 

Join PQ, which shall be the required line. 

Show that the triangles POQ and CPO are equal. 

Add to each APO. Then ACO equals APQ, which, 
therefore, is equal to half the original triangle. 




18. To bisect a parallelogram by a straight line drawn from 

a given point in one of its . o a 

sides. 

Cut off from AB, AQ equal 
toCP. 

The straight line joining P C p 

and Q divides the parallelogram as required. 
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The proof of this is easy, and the learner may find it out BOOK L 
for himself. 



19. The square described 
upon the diagonal of a 
given square, is double 
of that square. 
Prove the four triangles 
into which the larger 
square is divided by join- 
ing B and its angular 
points, to be each equal to 
either of the two triangles 
into which the original 
square is divided. 




20. If four points be taken in the four sides of a square, at 

equal distances from the angular 

points respectively, the straight line 

which joins them will form a square. 

Prove HEF to be a right angle, and 
then two adjacent sides of the figure, as 
HE, FE, to be equaL 
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DEFINITIONS. 



E 



D 



H 



B 



K 



L 

BOOK n. Every right angled parallelogram is said to be contained by 
any two of the straight lines which contain one of the right 
angles. 

II. 

In e^ery parallelogram, any of the parallelograms about a 
diameter, together with the 
two complements, is called a 
Gnomon. " Thus the paral- 
lelogram HG, together with 
the complements AF, FC, is 
the gnomon, which is more 
briefly expressed by the let- 
ters AGK, or EHC, which* are at the opposite angles of 
the parallelograms which make the gnomon." 

[Observe that the parallelogram EK, together with the 
complements AF and FC is also a gnomon, and would 
be expressed by the letters A 
AKG or CEH. In fact, a 
gnomon is the whole paral- 
lelogram, with the exception 
of one of the parallelograms h 
about the diameter.] 
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PROP. I. THEOR. 

If there be two straight lines, one of which is divided into 
any number of parts, the rectangle contained by the two 
straight lines is equal to the rectangles contained by the un- 
divided line, and the several parts of the divided line. 

Let A and BC be two straight lines ; 
and let BC be divided into any parts in the points D, E ; 
the rectangle contained by the straight lines A, BC 
is equal to the rectangle 
contained by A, BD, together 

with that contained by A, 

DE, and that contained by 

A, EC. 




From the point B draw* BF ; 
at right angles to BC, 
and make BG equal b to A; 
and through G draw c GH parallel to BC ; 
and through D, E, C, draw DK, EL, CH, parallel to BG ; 



xi. 1. 



" iii. 1. 
c xxxi. 1. 



Then the rectangle BH is equal to 

the rectangles BK, DL, EH ; 

and BH is contained by A, BC, 

for it is contained by GB, BC, 

and GB is equal to A ; 

and BK is contained by A, BD, 

for it is contained by GB, BD, 

of which GB is equal to A ; 

and DL is contained by A, DE, 

because DK, that is d BG, is equal to A ; d xxxiv. l. 

and in like manner the rectangle EH is contained by A, EC : 

Therefore the rectangle contained by A, BC is equal to 

the several rectangles contained by A, BD, and by A, DE ; 

and also by A, EC. 
Wherefore, if there be two straight lines, &c. Q. E. D. 
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BOOK n. [This may be illustrated by measuring six equal distances 
from B to G, and terminating the straight line at the end of 
the sixth, so that BD shall contain three of the distances, DE 
two, and EG one, and by taking the other straight line A of 
any length. 

Through each of the points of the divided line draw lines 



B 



D 



E 



G 



A 



parallel to B, and the figure will be divided into six equal 
parallelograms, which are together equal to the first three, 
and the next two, and the remaining one ; or, in numbers, 
six is equal to three, and two and one added together.] 



• xlvi 1. 



b xxxi. 1. 



PROP. IL THEOR. 

If a straight line be divided into any two parts, the rectangles 
contained by the whole and each of the parts are together equal 
to the square of the whole line. 

Let the straight line AB be divided into any two parts in 
the point C ; 
the rectangle contained by AB, BC ; 
together with the rectangle* AB, AC, 
shall be equal to the square of AB. 

Upon AB describe* the square 
ADEB, 
and through C draw b CF, parallel to 
AD or BE ; 




Then AE is equal to the rectangles AF, CE ; 

* N. B. To avoid repeating the word contained too frequently, the rectangle 
contained by two straight lines, AB, AC, is sometimes simply called the 
rectangle AB, AC. 
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and AE is the square of AB ; 

and AF is the rectangle contained by B A, AC ; 

for it is contained by DA, AC, of which AD is equal to AB ; 

and CE is contained by AB, BC, 

for BE is equal to AB ; 

therefore the rectangle contained by AB, AC, 

together with the rectangle AB, BC, 

is equal to the square of AB. 

If therefore a straight line, &c. Q. E. D. 



book n. 



[Let the straight line AB consist of five equal parts, of 
which AC shall contain three and CB two. 

By dividing the straight line AD into five equal parte, it 
will be seen that the whole square contains five times five, or 
twenty -five equal squares. The parallelogram AF containing 
fifteen of them, and CE ten, which numbers added together 
make twenty-five. It should be observed that if one side 
of a rectangle contains any given number of units (six for 
instance), and the other 
side any other given num- 
ber (four for instance), the 
whole rectangle will con- 
tain the number of squares 
(in this case twenty-four) 
which is equal to the two 
numbers multiplied to- 
gether.] 



■ ri 

i I I 



90 

BOOK U. 



THE ELEMENTS 



PROP. HE. THEOR. 

If a straight line be divided into any two parts, the rectangle 
contained by the whole and one of the parts is equal to the 
rectangle contained by the two parts, together with the square 
of the aforesaid part. 

Let the straight line AB be divided into two parts in the 
point C ; 
the rectangle AB, BC is equal to 
the rectangle AC, CB, together with the square of BC. 



• xlvi. 1 . Upon BC describe * the square 

CDEB, 
and produce ED to F, 

b xxxi. i. and through A draw b AF pa- 
rallel to CD or BE ; 




B 



D 



E 



Then t^e rectangle AE is equal 
to the rectangles AD, CE ; 

and AE is the rectangle contained by AB, BC, 

for it is contained by AB, BE, 

of which BE is equal to BC ; 

and AD is contained by AC, CB, 

for CD is equal to BC ; 

and DB is the square of BC ; 

therefore the rectangle AB, BC 

is equal to the rectangle AC, CB, together with the square 

ofBC. 
If therefore a straight line, &c. Q. E. D. 

[This may be illustrated in the same way as the two 
preceding Propositions numerically, thus: — Let the whole 
line contain 12 units, and be divided into 7 and 5. Then 
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12 multiplied by 5 is equal to 60. BOOK H 

7 multiplied by 5 is equal to 35, 

5 (squared or) multiplied by 5 is equal to 25. 

These two added together make up 60. 



Or, again, 
12 multiplied by 7 is equal to 84. 
7 multiplied by 5 is equal to 35, 
7 (squared or) multiplied by 7 is equal to 49. 
These added together make up 84.] 
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PROP. IV. THEOR. 

If a straight line be divided into any two parts, the square 
of the whole line is equal to the squares of the two parts, 
together with twice the rectangle contained by the parts. 

Let the straight line AB be divided into any two parts in C ; 
the square of AB is equal to 
the squares of AC, CB, 
and to twice the rectangle contained by AC, CB. 



• xivl 1. Upon AB describe a the square ADEB, 

and join BD, 
» xxxi. i. and through C draw b CGF parallel to AD or BE, 

and through G draw HK parallel to AB or DE. 



V. 1. 



• vi. 1. 



And because CF is parallel to AD, and BD falls upon them, 
xxix. l. the exterior angle BGC is equal to 

the interior and opposite angle ADB ; 

but ADB is equal d to the angle ABD, 

because BA is equal to AD, 

being sides of a square ; 

wherefore the angle CGB is equal to 
the angle GBC ; 

and therefore the side BC is equal to H 
the side CG : 
xxxiv. i. But CB is equal f also to GK, 

and CG to BK ; 

wherefore the figure CGKB is equi- 
lateral : 

Tt is likewise rectangular ; 

for £!G is parallel to BK, and CB meets them : 

the angles KBC, GCB are therefore equal to two right angles , 
• - « . and/KBC is a right angle ; 

wherefore GCB is a right angle ; 

and therefore also the angles f CGK, GKB, opposite to these, 
are right angles, 
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and CGKB is rectangular ; BO0K.1 L 

but it is also equilateral, as was demonstrated \ 

wherefore it is a square, and it is upon the side CB : 

For the same reason HF also is a square, 

and it is upon the side HG, which is equal to AC : 

Therefore HF, CK are the squares of AC, CB ; 

and because the complement AG 

is equal g to the complement GE, « xliii i. 

and that AG is the rectangle contained by AC, CB, 

for GC is equal to CB ; 

therefore GE is also equal to the rectangle AC, CB ; 

wherefore AG, GE are equal to twice the rectangle AC, CB : 

And HF, CK, are the squares of AC, CB ; 

wherefore the four figures HF, CK, AG, GE, are equal to 

the squares of AC, CB, and to twice the rectangle AC, CB : 

But HF, CK, AG, GE, make up the whole figure ADEB, 

which is the square of AB : 

Therefore the square of AB is equal to 

the squares of AC, CB, and twice the rectangle AC, CB. 

Wherefore if a straight line, &c. Q. E. D. 

Cob. From the demonstration it is manifest, that 
the parallelograms about the diameter of a square 
are likewise squares. 

[Take the number 8, and divide it into two parts, 5 and 3. 
The square of the whole number is equal to 64. 
The square of 5 is equal to 25. 
The square of 3 is equal to 9. 

Twice the product of 5 and 3 is 30, for their product is 15. 
Adding these together the sum is 64. 

The same may be shown of any other division of 8, as into 
6 and 2, or 7 and 1.] 
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PROP. V. THEOR. 

If a straight line be divided into two equal parts, and also 
into two unequal parts, the rectangle contained by the unequal 
parts, together with the square of the line between the points of 
section, is equal to the square of half the line. 

Let the straight line AB be divided 
into two equal parts in the point C, 
and into two unequal parts at the point D ; 
the rectangle AD, DB, together with the square of CD, 
is equal to the square of CB. 



DF; 



» xlvi. i. Upon CB describe* the square CEFB, 

join BE, 
b xxxi i and through D draw b DHG parallel to CE or BF; 

and through H draw KLM parallel to CB or EF ; 

and also through A draw AK parallel to CL or BM : 

And because the complement CH 
c xiiii. l. is equal to the complement HF, 

to each of these add DM ; 

therefore the whole CM is equal to the whole 
d xxxvi. l. but CM is equal d to AL ; 

because AC is equal to CB ; 

therefore also AL is equal to DF. 

To each of these add CH, 

and the whole AH is equal 
to DF and CH : 

But AH is the rectangle 
contained by AD, DB, 
•Cor. iv.2. for DH is equal 6 to DB ; 

and DF together with CH 

is the gnomon CMGr ; 

therefore the gnomon CMGr 

is equal to the rectangle AD, DB : 

To each of these add LG, 
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which is equal 6 to the square of CD ; BOOK n. 

therefore the gnomon CMG, together with LG, is equal to . q ot iv 2 . 
the rectangle AD, DB, together with the square of CD ; 
But the gnomon CMG and LG make up the whole figure 

CEFB, 
which is the square of CB : 
Therefore the rectangle AD, DB, 
together with the square of CD, 
is equal to the square of CB. 
Wherefore if a straight line, &c. Q. E. D. 



From this Proposition it is manifest, that 
the difference of the squares of two unequal lines AC, CD, 
is equal to the rectangle contained by their sum and difference. 

[For suppose AD to represent the sum of two unequal 
lines, and DB to represent their difference. 

A c • B b 

I 1 1 



Bisect AB in C. Then CB and CD shall represent the 
lines themselves, for AD is equal to AC and CD together, 
which is equal to CB and CD together ; also DB is mani- 
festly the difference between CB and CD. 

And now we have exactly the case of the Proposition just 
demonstrated, viz. 

The rectangle AD, DB, together with the square of CD, 
is equal to the square of CB. 

Take away from these equals the square of CD, and we 
have the rectangle AD, DB equal to the square of CB, with 
the square of CD taken from it ; or equal to the difference of 
the squares of CB and CD, or the difference of the squares of 
two unequal lines, AC, CD, is equal to the rectangle contained 
by their sum and difference.] 
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PROP. VL THEOR. 

If a straight line be bisected, and produced to any point: the 
rectangle contained by the whole line thus produced, and the part 
of it produced, together with the square of half the line bisected, 
is eqaul to the square of the straight line which is made up of 
the half and the part produced. 

Let the straight line AB be bisected in C, 
and produced to the point D ; 

the rectangle AD, DB, together with the square of CB, 
is equal to the square of CD. 



• xlvi. 1. 



Upon CD describe* the square CEFD, 
join DE, 
b xxxi. i. and through B draw b BHG parallel to CE or DF, 
and through H draw KLM parallel to AD or EF, 

and also through A draw AK parallel to CL or DM, 

* 

And because AC is equal to 
CB, 
e xxxvi. i. the rectangle AL is equal c 

toCH; 
* xliil i. but CH is equal d to HF ; 

therefore also AL is equal 
toHF: 

To each of these add CM ; 

therefore the whole AM is equal to the gnomon CMG : 

And AM is the rectangle contained by AD, DB, 
e Cor iv.2. for DM is equal e to DB. 

Therefore the gnomon CMG is equal to 

the rectangle AD, DB : 

Add to each of these LG, 

which is equal to the square of CB, 

therefore the rectangle AD, DB, 

together with the square of CB, 

is equal to the gnomon CMG, and the figure LG ; 
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But the gnomon CMG and LG 

make up the whole figure CEFD, 

which is the square of CD ; 

therefore the rectangle AD, DB, 

together with the square of CB, 

is equal to the square of CD. 

Wherefore, if a straight line, &c. Q. E. D. 
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PROP. VII. THEOR. 

If a straight line be divided into any two parts, the squares 
of the whole line, and of one of the parts, are equal to twice 
the rectangle contained by the whole and that part, together 
with the square of the other part. 

Let the straight line AB be divided into any two parts in 
the point C ; 
the squares of AB, BC are equal to 
twice the rectangle AB, BC, together with the square of AC. 

Upon AB describe a the square ADEB, » xlvi. 1. 

and construct the figure as in the preceding Propositions ; 



And because AG is equal b to GE, 

add to each of them CK ; 

the whole AK is therefore equal to the whole CE ; 

therefore AK, CE are double of AK: 

But AK, CE are the gnomon AKF, 

together with the square CK ; 
therefore the gnomon AKF, together 

with the square CK, is double of 

AK: 
But twice the rectangle AB, BC is 

double of AK, 
for BK is equal c to BC : 

Therefore the gnomon AKF, together with the square CK, 
is equal to twice the rectangle AB, BC : 
To each of these equals add HF, 

H 



b xliii. 1. 




c Cor. iv.2. 
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b ook n which is equal to the square of AC ; 
therefore the gnomon AKF, 
together with the squares CK, HP, 
is equal to twice the rectangle AB, BC, 
and the square of AC ; 

but the gnomon AKF, together with the squares CK, HF, 
make up the whole figure ADEB and CK, 
which are the squares of AB and BC : 
therefore the squares of AB and BC are equal to 
twice the rectangle AB, BC, 
together with the square of AC. 
Wherefore, if a straight line, &c. Q. E. D. 

[In proving this Proposition, the work of constructing the 
figure as in the preceding Proposition should be gone through, 
either vivd voce, or on paper, 
as the case may be, and the 
figure should be actually 
drawn again though it is 
only a repetition of the 
figure of Prop. IV. It may 
be worth while to observe, 
that if the two sides AB, 
EB are produced to c and 
A, BK being equal to Bk, 
and Be to BC, the two 
things proved equal to each 
other in this Proposition are equal to the two squares AE 
and he added together.] 
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PROP.Vm. THEOR. 

If a straight line be divided into any two parts, four times 
the rectangle contained by the whole line and one of the parts, 
together with the square of the other party is equal to the square 
of the straight line, which is made up of the whole and that part. 

[This Proposition may advantageously be omitted at the 
first time of reading. It should be afterwards read, though 
it is of very little use.] 

Let the straight line AB be divided 
into any two parts in the point C ; 
four times the rectangle AB, BC, 
together with the square of AC, 
is equal to the square of the straight line 
made up of AB and BC together. 

Produce AB to D, so that BD be equal to CB, 
and upon AD describe the square AEFD ; 
and construct two figures such as in the preceding. 

Because CB is equal to BD, 

and that CB is equal a to GK, • xxxiv. 1. 

and BD to KN ; 

therefore GK is equal to KN : 

For the same reason, PR is equal to RO ; 

and because CB is equal to BD, 

and GK to KN, 

the rectangle CK is equal b to BN, b xxxvi. 1. 

and GR to RN ; 

but CK is equal to RN, • xim. 1# 

because they are the complements of the parallelogram CO ; 

therefore also BN is equal to GR ; 

and the four rectangles BN, CK, GR, RN 

are therefore equal to another, 

and so are quadruple of one of them CK : 

Again, because CB is equal to BD, 

and that BD is equal d to BK, d Cor. iv. 2. 

H 2 
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BOOKn. that 18, to CG, 

and CB equal to GK, 
-Cor.iv.2. that d is, toGP; 

therefore CG is equal to GP ; 

And because CG is equal to GP, 

and PE to RO, 

the rectangle AG is equal to MP, 

and PL to RF : 
• *®L i. But MP is equal e to PL, 

because they are the complements 

of the parallelogram ML ; 

wherefore AG is equal also to RF : 

Therefore the four rectangles AG, MP, PL, RF, 

are equal to one another, 

and so are quadruple of one of them AG. 

And it was demonstrated that the four CK, BN, GR, RN, 

are quadruple of CK. 

Therefore the eight rectangles which contain the gnomon 

AOH, are quadruple of AK ; 
and because AK is the rectangle contained by AB, BC, 
for BK is equal to BC, 

four times the rectangle AB, BC is quadruple of AK : 
But the gnomon AOH was demonstrated to be quadruple of AK; 
therefore four times the rectangle AB, BC, 
is equal to the gnomon AOH. 
To each of these add XH, 
r Cor. iv.2. which is equal f to the square of AC : 

Therefore four times the rectangle AB, BC, 

together with the square of AC, 

is equal to the gnomon AOH and the square XH : 

But the gnomon AOH and XH make up the figure AEFD, 

which is the square of AD : 

Therefore four times the rectangle AB, BC, 

together with the square of AC, 

is equal to the square of AD* 

that is, of AB and BC added together in one straight line. 

Wherefore, if a straight line, &c. Q. E. D* 



OF EUCLID. 101 

book n. 

PROP. IX. THEOR. 

If a straight line be divided into two equal, and also into 
two unequal parts ; the squares of the two unequal parts are 
together double of the square of half the line, and of the square 
of the line between the points of section. 

Let the straight line AB be divided 
at the point C into two equal, 
and at D into two unequal parts : 
the squares of AD, DB are together double of 
the squares of AC, CD. 



From the point C draw a CE at right angles to AB, • xi. 1. 

and make it equal to AC or CB, 
and join EA, EB ; 

through D draw b DF parallel to CE, b xxxi i- 

and through F draw FG parallel to AB, 
and join AF : 

Then, because AC is equal to CE, 

the angle E AC is equal c to the angle AEC ; • v. 1. 

and because the angle ACE is a right angle, 

the two others AEC, EAC together make one right angle*; d xxxil i. 

and they are equal to one 

another ; 
each of them therefore is half 

of a right angle. 
For the same reason, each of 

the angles CEB, EBC 
is half a right angle ; 

and therefore the whole AEB is a right angle : 
And because the angle 6EF is half a right angle, 
and EGF a right angle, 

for it is equal e to the interior and opposite angle ECB, *xix *• 

the remaining angle EFG is half a right angle ; 

H 3 
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BOOKn. therefore the angle GEF.is equal to the angle EFG, 
f ^ L and the side EG equal f to the ride GF : 

Again, because the angle at B is half a right angle, 

and FDB a right angle, 
c xxix - 1 « for it is equal e to the interior and opposite angle ECB, 

the remaining angle BFD is half a right angle ; 

therefore the angle at B is equal to the angle BFD, 

and the side DF to f the side DB : 

And because AC is equal to CE, 

the square of AC is equal to the square of CE ; 

therefore the squares of AC, CE are double of the square 
of AC: 
> xlvii. i. But the square of E A is equal * to the squares of AC, CE, 

because ACE is a right angle ; 

therefore the square of E A is double of the square of AC : 

Again, because EG is equal to GF, 

the square of EG is equal to the square of GF ; 

therefore the squares of EG, GF are double of the square of 
GF; 

but the square of EF is equal to the squares of EG, GF ; 

therefore the square of EF is double of the square GF ; 
h xxxiv. 1. and GF is equal b to CD ; 

therefore the square of EF is double of the square of CD : 

But the square of AE is likewise double of the square of 
AC; 

therefore the squares of AE, EF are double of the squares 
of AC, CD : 
1 xlvii. i. And the square of AF is equal ! to the squares of AE, EF, 

because AEF is a right angle ; 

therefore the square of AF is double of the squares of AC, 

CD: 
But the squares of AD, DF are equal to the square of AF, 
because the angle ADF is a right angle : 
therefore the squares of AD, DF are double of the squares 

of AC, CD : 
And DF is equal to DB ; 
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therefore the squares of AD, DB are double of the squares of BOOK il 

AC, CD. 
If therefore a straight line, &c. Q. E. D. 

[The demonstration of this Proposition will be more easily 
remembered, if it is borne in mind that the two things to be 
proved equal to each other are so proved by showing that 
they are both equal to the square of AF. 

A C D B 

I ' 1 — I 1 

Suppose AB equal to 12, 
AD equal to 10 : 
Then CD equals 4, 
DB equals 2. 
The squares of the two unequal parts are 100 and 4, which 
added together are double of the square of half the line (36), 
and the square of the line between the points of section (16), 
added together, t. e. double of 52.] 
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PROP. X. THEOR. 

If a straight line be bisected, and produced to any point, 
the square of the whole line thus produced, and the square of 
the part of it produced, are together double of the square of 
half the line bisected, and of the square of the line made up of 
the half and the part produced. 

Let the straight line AB be bisected in C, 
and produced to the point D ; 
the squares of AD, DB are double of the squares of AC, CD. 

• xL 1. From the point C draw a CE at right angles to AB : 

And make it equal to AC or CB, 
and join AE, EB ; 
» xxxL i. through E draw b EF parallel to AB, 

and through D draw DF parallel to CE : 

And because the straight line EF meets the parallels EC, FD> 

• xxix. l. the angles CEF, EFD are equal to two right angles, 

and therefore the angles BEF, EFD are less than two right 

angles ; 
but straight lines which with another straight line make the 

interior angles upon the same side less than two right 
4 12 Ax. angles, do meet d if produced far enough : 

Therefore EB, FD shall meet, if produced towards B, D : 

Let them meet in G, 

and join AG: 

Then, because AC is equal to CE, 

• v. l. the angle CE A is equal e to the angle EAC : 

and the angle ACE is a right angle ; 
f xxii. i. therefore each of the angles CE A, EAC is half a right angle. f 
For the same reason, 

each of the angles CEB, EBC is half a right angle ; 
therefore AEB is a right angle : 
And because EBC is half a right angle, 

• vi i. DBG is also g half a right angle, 
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' xxix. 1. 



« vi 1. 




h xxxiy. l. 



for they are vertically opposite ; 

but BDG is a right angle, 

because it is equal c to the alternate angle DCE ; 

therefore the remaining angle DGB is half a right angle, 

and is therefore equal to the angle DBG ; 

wherefore also the side BD is equal b to the side DG : 

Again, because EGF is half a right angle, 

and that the angle at F is 

a right angle, 
because it is equal h to the 

opposite angle ECD, 
the remaining angle FEG 

is half a right angle, 
and equal to the angle 

EGF; 

wherefore also the side GF is equal g to the side FE. 
And because EC is equal to CA, 
the square of EC is equal to the square of C A ; 
therefore, the squares of EC, C A are double of the square of 

CA. 
But the square of EA is equal £ to the squares of EC, C A ; l xlviL l, 
therefore the square of E A is doable of the square of AC : 
Again, because GF is equal to FE, 
the square of GF is equal to the square of FE : 
and therefore the squares of GF, FE are double of the 

square of EF : 
But the square of EG is equal 1 to the squares of GF, FE ; 
therefore the square of EG is double of the square of EF : 
And EF is equal to CD ; 

wherefore the square of EG is double of the square of CD. 
But it was demonstrated, that 
the square of EA is double of the squares of AC ; 
therefore the squares of AE, EG, 
are double of the squares of AC, CD ; 
And the square of AG is equal 1 to the squares of AE, EG ; 
therefore the square of AG is double of the square of AC, 

CD: 
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BOOK n. But the squares of AD, GD are equal 1 to the square of AG ; 
1 xlvii. 1. therefore the squares of AD, DG are double of 

the squares of AC, CD : 

But DG is equal to DB ; 

therefore the squares of AD, DB are double of 

the squares of AC, CD. 

Wherefore, if a straight line, &c. Q. E. D. 

[In this case also it is to be remembered, that the two 
things to be proved equal to each other, are so proved by 
showing that they are each equal to the square of AG. 
Suppose AB equal to 6, 
BD equal to 2 : 
Then AC equals 3, 
and CD equals 5. 
The square of the whole line produced (64), and the square 
of the parts produced (4), are together double of the square 
of half the line bisected (9), and the square of the line made 
up of the half and part produced (25). 

These two Propositions may be omitted at the first 
reading.] 
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PROP. XI. PROB. 

To divide a given straight line into two parts > so that the 
rectangle contained by the whole, and one of the parts, shall be 
equal to the square of the other part 

Let AB be the given straight line ; 
it is required to divide it into two parts, so that 
the rectangle contained by the whole, and one of the parts, 
shall be equal to the square of the other part. 

Upon AB describe* the square ABDC ; • xivi 1. 

bisect b AC in E, * Xm i. 

and join BE ; 
produce CA to F, 

and make c EP equal to EB, ° iil L 

and upon AF describe* the square of FGHA ; 
AB is divided in H, so that the rectangle AB, BH, 
is equal to the square of AH. 

Produce GH to K ; 

Because the straight line AC is bisected in E, 

and produced to the point F, 

the rectangle CF, FA, together with the square of AE, 

is equal d to the square of EF : d v. 2. 

But EF is equal to EB ; 

therefore the rectangle CF, FA, together with the square of 

AE, 
is equal to the square of EB ; 

and the squares of BA, AE, are equal 6 to the square of EB, e xivii. 1. 
because the angle EAB is a right angle ; 
therefore the rectangle CF, FA, together with the square 

of AE, 
is equal to the squares of B A, AE : 
Take away the square of AE, which is common to both, 
therefore the remaining rectangle CF, FA, 
is equal to the square of AB ; 
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contained by CF, FA, 
for AF is equal to FG : 
and AD is the square of AB ; 
therefore FK is equal to AD : 
Take away the common part AK, 
and the remainder FH is equal to the 

remainder HD : 
And HD is the rectangle contained 

by AB, BH, 
for AB is equal to BD ; 
and FH is the square of AH. 
Therefore the rectangle AB, BH is equal to the square of 

AH: 
Wherefore, the straight line AB is divided in H, 
so that the rectangle AB, BH, is equal to the square of AH. 
Which was to be done. 




[It is impossible to exhibit this Proposition in exact 
numbers. The reader may try with any given number, 
e. ff. 12., and will find that it cannot be done. 
Thus, if 7 and 5 be taken for the two parts, 
12 multiplied by 5 equals 60, which is larger than the square 

of 7 or 49. 
But if 8 and 4 be tried, 
12 multiplied by 4 equals 48, which is less than 64, or the 

square of 8.] 
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PROP. XIL THEOR. 

In obtuse angled triangles, if a perpendicular be drawn 
from either of the acute angles to the opposite side produced, 
the square of the sides subtending the obtuse angle is greater 
than the squares of t/ie sides containing the obtuse angle, by 
twice the rectangle contained by the side upon which, when 
produced, the perpendicular falls, and the straight line inter- 
cepted without the triangle between the perpendicular and the 
obtuse angle. 

Let ABC be an obtuse angled triangle, 
haying the obtuse angle ACB, 
and from the point A let AD be drawn a 
perpendicular to BC produced : 

The square of AB is greater than the squares of AC, CB, 
by twice the rectangle BC, CD. 



• XII. 1. 




b iv. 2. 



Because the straight line BD is divided into two parts in 

the point C, 
the square of BD is equal b to 
the squares of BC, CD, 
and twice the rectangle BC, CD 2 
To each of these equals add the 

square of DA, 
and the squares of BD, DA are 

equal to 
the squares of BC, CD, DA, and twice the rectangle BC, 

CD: 
But the square of B A is equal c to the squares of BD, DA, e shrii- 1. 
because the angle at D is a right angle : 
[Therefore the square of BA is equal to the squares of BC, 

CD, DA, and twice the rectangle BC, CD :] 
and the square of CA is equal 6 to the squares of CD, DA : 
Therefore the square of BA is equal to 
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B OOK II . the squares of BC, C A, and twice the rectangle BC, CD ; 
that is, the square of B A is greater than the squares of BC, 

CA, 
by twice the rectangle BC, CD. 
Therefore, in obtuse angled triangles, &c. Q. E. D. 



[Before going on to the next Proposition, the reader 
satisfy himself that lie understands 
this by demonstrating it again in 
the case of AC being produced. 

In this figure the square of AB is 
greater than the square of AC, CB, 
by twice the rectangle AC, CE. 

Cob. From this it appears, that 
the rectangle AC, CE is equal to 
the rectangle BC, CD.] 



should 
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PROP. Xni. THEOR. 

In every triangle, the square of the side subtending any of 
the acute angles is less than the squares of the sides containing 
that angle by twice the rectangle contained by either of these 
sides, and the straight line intercepted between the perpendicular 
let fall upon it from the opposite angle, and the acute angle. 

Let ABC be any triangle, 
and the angle at B one of its acute angles, 
and upon BC, one of the sides containing it, 
let fall the perpendicular a AD from the opposite angle : 
The square of AC, opposite to the angle B, 
is less than the squares of CB, BA, by twice the rectangle 
CB, BD. 

Case L First, let AD fall within the triangle ABC ; 
and because the straight line CB 

is divided into two parts in the 

point D, 
the squares of CB, BD are equal b / \ b vii. 2. 

to twice the rectangle contained 

by CB, BD, and the square of 

DC: 
To each of these equals add the 

square of AD ; 
therefore the squares of CB, BD, DA are equal to 
twice the rectangle CB, BD ; and the squares of AD, DC : 
But the square of AB is equal c to the squares of BD, DA, • xivii. 1. 
because the angle BD A is a right angle ; 
[Therefore the squares of CB, B A are equal to 
twice the rectangle CB, BD ; and the squares of AD, DC:] 
and the square of AC is equal to the squares of AD, DC : 
Therefore the squares of CB, BA are equal to 
the square of AC, and twice the rectangle CB, BD, 
that is, 

the square of AC alone is less than 
the squares of CB, B A by twice the rectangle CB, BD. 
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* xvL 1. 



xii. 2. 



' iii. 2. 



« xlvii. 1. 




Case II. Secondly, let AD fall 

without the triangle ABC : 
Then, because the angle at D is a 

right angle, 
the angle ACB is greater d than a 

right angle; 
and therefore the square of AB is 

equal* to 

the squares of AC, CB, and twice the rectangle BC, CD : 
To these equals add the square of BC, 
and the squares of AB, BC are equal to the square of AC, 
and twice the square of BC, and twice the rectangle BC, CD : 
But because BD is divided into two parts in C, 
the rectangle DB, BC is equal f to 
the rectangle BC, CD and the square of BC : 
And the doubles of these are equal : 
[that is, twice the rectangle DB, BC is equal to 
twice the rectangle BC, CD and twice the square of BC :] 
Therefore the squares of AB, BC are equal to 
the square of AC, and twice the rectangle DB, BC : 
Therefore the square of AC alone is less than 
the squares of AB, BC, by twice the rectangle DB, BC. 

Case III. Lastly, let the side AC be 
perpendicular to BC ; 

then is BC the straight line between the per- 
pendicular and the acute angle at B ; 

and it is manifest, that the squares of AB, 
BC are equal g to the square of AC and 
twice the square of BC : 

Therefore, in every triangle, &c. Q. E. D. 

[The last case, though necessary for the completion of the 
proof, is of no further use. It is only in reality an involved 
mode of stating, that the square on the side subtending the 
right angle is equal to the sum of the squares on the two 
other sides of a right angled triangle.] 
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PROP. XIV. PROB. 

To describe a square that shall be equal to a given rectilineal 
figure. 

Let A be the given rectilineal figure; it is required to 
describe a square that shall be equal to A. 

Describe * the rectangular parallelogram BCDE 
equal to the rectilineal figure A. 

If then the sides of it BE, ED are equal to one another, 
it is a square, A 

and what was re- /\ 

quired is now / \ 

done : / \ 

But if they are not \ A / 

equal, produce \ / 

one of them BE >/ c - 

toF, 
and make EF equal to ED 
and bisect BF in G; 

and from the centre G, at the distance GB, or GF, 
describe the semicircle BHF, 
and produce DE to H, 
and join GH : 

Therefore because the straight line BF is divided 

into two equal parts in the point G, and into two unequal 

atE, 
the rectangle BE, EF, together with the square of EG, 
is equal b to the square of GF : * v. 2. 

But GF is equal to GH : 
therefore the rectangle BE, EF, together with the square 

of EG, 
is equal to the square of GH : 
But the squares of HE, EG are equal c to the square of • vii. 1. 

GH: 
Therefore the rectangle BE, EF, 

1 
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is equal to the squares of HE, EG : 

Take away the square of EG, 

which is common to both ; 

and the remaining rectangle BE, EF is equal to the square 

of EH : 
But the rectangle contained by BE, EF is the parallelogram 

BD, 
because EF is equal to ED ; 
therefore BD is equal to the square of EH ; 
but BD is equal to the rectilineal figure A ; 
therefore the rectilineal figure A is equal to the square of EH. 
Wherefore a square has been made equal to 
the given rectilineal figure A ; 
viz. the square described upon EH. 
Which was to be done. 

[In constructing this figure it will be necessary to divide 
the rectilineal figure A into triangles, and construct a rec- 
tangle equal to one of them, and then apply to one of the 
sides of that rectangle another rectangle which shall be equal 
to another of the triangles, and so on till a rectangle has 
been made equal to the whole rectilineal figure. Then pro- 
ceed as directed in the Proposition. The learner should 
here draw correctly the figure which he was directed to omit 
at the first reading of L 45.] 
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DEDUCTIONS FROM BOOK II. 

There is not much of interest or importance in the Deduc- 
tions usually appended to this book. The learner may exer- 
cise himself with the following, or proceed immediately to 
the Third Book. 



(1.) To divide a straight line so that the rectangle of the 

parts shall be equal to l 

the square of half the 

line. 

This is an easy de- 
duction from Prop. V., 
or may be done inde- 
pendently of it. 



D 



(2.) If a straight line be drawn from the vertical angle of a 

triangle bisecting the base, the squares of the two sides of the 

triangle are together 

double of the squares 

of the bisecting line, 

and of half the base. 

The square of AC is 
greater than the squares 
of AD, DC, by twice 
the rectangle AD, 
DE (II. 12.). 

Or, in other words, is equal to the squares of AD, DC, 
together with twice the rectangle AD, DE ; 
that is, is equal to the squares of AD, DC, 

together with twice the rectangle BD, DE, for AD is 
equal to BD. 




l 2 
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The square of BC is equal to the squares of BD, DC, 
less twice the rectangle BD, DE (II. 13.). 
Add these equals together, and the Proposition is proved. 



o 



B 



(3.) The square described 
upon the whole line is 
equal to four times the 
square described upon half 
the line. 
Prove OP, PQ, QR, RO, 

to be equal squares. 



R 



Q 



(4.) The squares described upon the sides of a parallelogram 

are together 

equal to the 

squares upon 

its diameters. 

Remember 
that the diago- 
nals of a paral- A' 
lelogram bisect each other. 

Then apply Ex. 2. to both the triangles ABC, ADC. 

Then use Ex. 3. 




(5.) In any triangle, if a perpendicular be drawn from one 

of the angles to the opposite 

side, the difference of the 

squares described upon the 

sides is equal to the dif- 
ference of the squares on the 

segment of the base. 

The square on AC is equal to 
the squares on AO, OC. 
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The square on BC is equal to the squares on BO, OC. 
Subtract these equals from each other. 
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(6.) Prove that if a straight line be divided into two parts, 

the rhombus described upon the whole line shall be equal to 

those which are described upon the parts, and have their 

angles equal to its angles, together with twice the 

parallelogram 

whose sides 

are equal to 

the parte, and 

whose angles 

are equal to 

those of the 

rhombus. 5 F O 

On AB describe a rhombus. 

In other respects construct the figure as in Prop V., and 
the proof is nearly the same with that in Prop. V. 
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The following Geometrical Problems may be solved by simple 
applications of the Propositions in the First Two Boohs of 
Euclid, If the student prefer going on to the Third Book at 
once, he may do so ; but he will find his progress quicker, if he 
from time to time practises himself in these or any other Geo- 
metrical Problems. 

If a perpendicular be drawn bisecting a given straight 
line, any point in this perpendicular is at equal distances, 
and any point without the perpendicular is at unequal dis- 
tances from the extremities of the line. 



Any side of a triangle is greater than the difference be- 
tween the other two sides. 



The difference of the angle at the base of any triangle is 
double the angle contained by a line drawn from the vertex 
perpendicular to the base, and another bisecting the angle at 
the vertex. 

To find a point within a triangle which is equidistant from 
the three angles. 

To describe a square which shall be equal to the difference 
of two squares, whose sides are given. 



To describe a rectangular parallelogram which shall be 
equal to a given square, and have its adjacent sides together 
equal to a given line. 



To describe a square which shall be equal to the sum of 
any number of given squares. 



To inscribe a square in a given right-angled isosceles 
triangle. 
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To inscribe a square in a given quadrant of a circle. 



If straight lines be drawn from the angles of a triangle 
through any point, either within or without the triangle, to 
meet the sides, and the lines joining these points of inter- 
section and the sides of the triangle be produced to meet ; 
the three points of concourse will be in the same straight 
line. 

If the opposite sides or opposite angles of a quadrilateral 
figure be equal, the figure will be a parallelogram. 



The two triangles, formed by drawing straight lines from 
any point within a parallelogram to the extremities of two 
opposite sides, are together half of the parallelogram. 



If two sides of a trapezium be parallel, its area is equal to 
half that of a parallelogram whose base is the sum of those 
two sides, and altitude the perpendicular distance between 
them. 

If from one of the acute angles of a right-angled triangle, 
a line be drawn to the opposite side ; the squares of that side, 
and the line so drawn, are together equal to the squares of 
the segment adjacent to the right angle and of the hypo- 
tenuse. 

In any triangle, if a line be drawn from the vertex at right 
angles to the base ; the difference of the squares of the sides 
is equal to the difference of the squares of the segments of 
the base. 

In any triangle, if a line be drawn from the vertex bisect- 
ing the base ; the sum of the squares of the two sides of the 
triangle is double the sum of the squares of the bisecting 
line and of half the base. 
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Given one angle, a side adjacent to it, and the difference 
of the other two sides ; to construct the triangle. 



Given one angle, a side opposite to it, and the difference 
of the other two sides ; to construct the triangle. 



If the three sides of a triangle be bisected, the perpen- 
diculars drawn to the sides at the three points of bisection, 
will meet in the same point 



To trisect a given triangle from a given point within it. 



To determine a point within a given triangle from which 
lines drawn to the several angles will divide the triangle into 
three equal parts. 

Of all triangles having the same vertical angle, and whose 
bases pass through a given point, the least is that whose base 
is bisected in the given point* 



The sum of the sides of an isosceles triangle is less than 
the sum of the sides of any other triangle on the same base 
and between the same parallels. 



If from the extremity of the base of an isosceles triangle, 
a line equal to one of the sides be drawn to meet the oppo- 
site side; the angle formed by this line and the base pro- 
duced, is equal to three times either of the equal angles of 
the triangle. 

THE END. 
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reference to the Critical Remarks contained in Riddle and Arnold's '* English- 
Latin Lexicon." By the Rev. J. E. Riddle, M.A. 12mo. 2s. cloth. 

Zumpt's Grammar of the Latin Language. 

Translated from the Enlarged Edition of the original, and adapted for the use 
of English students, by L. Schmitz, Ph. D. Rector of the High School of 
Edinburgh ; with new Additions and Corrections, communicated to Dr. 
Schxitz by Professor Zuxft. New Edition. 8vo. 14s. cloth. 

Zumpt's School Grammar of the Latin Language. 

Translated and adapted for use in English Schools. By Dr. L. Schxitx, 
F.R.S.E. Rector of the High School of Edinburgh. With a Preface, written 
expressly for this Translation, by Professor Zumft. 12mo. 4s. cloth. 

Pycroft's Latin Grammar Practice. 

Latin Grammar Practice : 1. Lessons in Vocabulary, Nouns, Adjectives, and 
Verbs, in Grammatical Order; 2. Latin, made out of each column, for Trans- 



lation; 3; English, for re-translation. 
New Edition. 12mo. 2s. fid. cloth. 



By the Rev. Jambs Picrovt, B.A. 



Valpy's Latin Grammar. 

- The Elements of Latin Grammar: with Notes. By R. Valpt, D.D. New 
Edition, with numerous Additions and Corrections. ' 12mo. 2s. fid. bound* 
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Kennedy : The Child's Latin Primer; 

Or. First Latin Lessons: Extracted (with Model Questions and Exercises) 
from ** An Elementary Latin Grammar/' by the Her. B. H. Kbhmxdy, D.D. 
Head Master of Shrewsbury School. ISmb. 2s. cloth. 

Dr. Kennedy's Latin Vocabulary. 

A Latin Vocabulary, arranged on Etymological Princi p les, as an Exercise- 
Book, and flrat Latin Dictionary for the nae of the Lower Clas ses in Schools. 



the Her. B. 
3s. 6d 



H. Kbxxkdy, D.D. Head Master of Shrewsbury School. 



Dr. Kennedy's First Latin Reading Book. 

Tirocinium ; or, a First Latin ReadingBook. Adapted to the Author's " Child's 
Latin Primer." By the Rev. B. H. Kxhkxdt, D.D. Head Master of Shrews- 
bury School. 12mo. 2a. cloth. 

Br. Kennedy's Second Latin Reading Book. 

Palaestra Latina : or. a Second Latin Reading Book. Adapted to the Author's 

" Elementary Latin Grammar." By the Rer. B. H. Kxxnbsy, D.D., Head 

Master of Shrewsbury School. 12mo. Ss . cloth. 
" A selection of progressive passages and pieces from Latin writers, divided 

into two courses, each course preceded by exercises on points of grammar. 

Motes and questions on the lessons are also added." Spectator. 

Dr. Kennedy's Latin Grammar. 

An Elementary Grammar of the Lath. Language, for the use of Schools, by 
the Rer. B. H. Kxxmsdy, D.D. Head Master of Shrewsbury School. Mew 
Edition. 12mo. 3s. 6d. cloth. 

Moody's Eton Latin Grammar in English. 

The New Eton Latin Grammar, with the Marks of Quantity and the Rules of 
Accent; roT^*"*"* the Eton Latin Grammar as used at Eton, and its Trans- 
lation into EngUsE : with Notes and Additions. By Rev. Clbmkkt Moody, 
M.A. New Edition, line. 3s. 6d. cloth. The Accidence, separately, price Is. 

Graham's First Steps to Latin Writing. 

First Steps to Latin Writing : intended as a Practical Illustration of the Latin 
Accidence. To which are added, Examples on the principal Rules of Syntax. 
By G. F. Gxaham. Mew Edition, considerably enlarged. 12mo. 4s. cloth. 

Valpy's Latin Delectus, and Key. 

Delectus Sententiarum et Historiaium ; ad usum Tironum accommodatus: cum 
Notulis etLexico. Auctore R. Valfy, D.D. Mew Edition 12mo. 2s. 6d. cloth. 
Kby. Mew Edition, carefully revised. 12mo. 3s. 6d. cloth. 

Valpy's Second Latin Delectus. 

The Second Latin Delectus; designed to be read In Schools after the Latin 
Delectus, and before the Analects Latina Majora: with English Notes. By 
the Rev. F. E. J. Vaxfy, M.A. New Edition. 8vo. 6s. bound. 

Valpy's First Latin Exercises. 

First Exercises on the principal Rules of Grammar, to be translated into Latin t 
with familiar Explanations. By the late Rev. R. Vaxpy, D.D. New Edition, 
with many Additions. ISmo. Is. 6d. cloth. 

Valpy's Second Latin Exercises. 

Second Latin Exercises : applicable to every Grammar, and intended as an Intro- 
duction to Valpy's "Elegantia Latina." By the Rev. E.Y*OT| B.D. 
Mew Edition. l2mo. 2s. 6d. cloth. 

Valpy's Elegantiee Latins, and Key. 

Elegantia Latina ; Or, Rules and Exercises illustrative of Elegant Latin Style t 
With the Original Latin of the most difficult Phrases. By Rev. E. Yax.*t, B.D. 
New Edition. 12mo. 4s. 6d. cloth. ^ 

Kby, being the Original Passages, which have been translated into Ergmh, to 
serve as Examples and Exercises in the above. 12mo. 2s. «d. sewed. 

An Introduction to the Composition of Latin Verse ; 

containing Rules and Exercises intended to illustrate the Manners, Customs, 
and Opinions, mentioned by the Roman Poets, and to render familiar the 

Srlndpal Idioms of the Latin Language. By the late Chmstophe* RaVixb, 
l.B. New Edition, revised by the Rev. T. K. Ajwold, M.A. 12mo. 8a. 6d. 
elotiw— Kbt, 2s. 6d. sewed. 
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with 



Wal ford's Latin Verse Book. 

Progressive Exercises in Latin Elegiac Verse. Adapted, 
throughout, to the Syntax of Dr. Kennedy's Latin Grammar; and 
paniedby Marginal References to the Work* of the beet Latin Porta. By the 
Rer. E. Walfobd, M.A Scholar of Balliol Collage, Oxford, and Assistant- 
Maatar of Tunbridge School. Mew Edition, corrected. 12mo. 2s. 6d. cloth. 

Howard's Introductory Latin Exercises. 

Introductory Latin Exerciaea to thoaa of Clarke, Ellia, Turner, and others : 
designed for the Younger Chases. By Nathajubl Howabo. New Edition. 
lSmo. 2a. 6d. cloth. 

Howard's Latin Exercises extended. 

Latin Exercises Extended ; or, a Series of Latin Exercises, selected from the bast 
Roman Writers, and adapted to the Rules of Syntax, particularly in the Eton 
Grammar. To which are added. English Examples to be translated into Latin 
Immediately under the same rule. Arranged under Models. By Natxaxixl 
Howabd. New Edition. 12mo.8a 6d. cloth.— Kbt, lSmo. 8s. M. 

Bradley's Latin Prosody, and Key. 

Exercises in Latin Prosody and Versification. New Edition, with an Appendix 
on Lyric and Dramatic Measures. 12mo. 8a. 6d. doth*—- Kbt, 12mo. 8s. 6d. 



Valpy 



EDltlONS OF GREEK CLASSIC AUTHORS. 

's Homer. 



Homer's Iliad, complete : English Notes, and Questions to first Eight Books. 
Text of Heyne. By the Rer. E. Vaipy, B.D. late Master of Norwich School. 
New Edition. 8to. 10s. 6d. bounds-Text only, New Edit. 8ro. 6a. 64. bound. 



Major's Euripides. 

Euripides, From the Text, and with a Translation of the Notes, Preface, and 
Supplement, of Poreon; Critical and Explanatory Remarks, original and 
■elected ; Illustrations and Idioms from Matthias, Dawes, Vigor, * 
synopsis of Metrical Systems. By Dr. Majob. 8to. 24a. clout. 
- The Five Plays separately, price 6e. each. 
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Linwood's Sophocles. 

Sophoelis Tragoedies superstites. Recensuit et breri Annotatione tnstruxit 
G. Lut wood, M.A. JSdis Christi apud Oxonienses Alumnus. 8vo. 16a. cloth. 

Brasse's Sophocles. 

Sophocles, complete. From the Text of Hermann, Eriurdt. Ac. ; with original 
Explanatory English Notes, Questions, and Indices. By Dr. Bbassb, Mr. 
Bubobb, and Rev. F. Vaupt. 8 toIs. post8ro. Sis. cloth. 

*.* The Seven Plays separately, price 6s. each. 

Balfour's Xenophon's Anabasis. 

The Anabasis of Xenophon. Chiefly according to the Text of Hutchinson . 
With Explanatory Notes, and Illustrations of idioms from Vlger, Ac., copious 
Indexes, and Examination Questions. By F. C. Bauovb, M.A. Oxon. F.R.A.S. 
LL.D. New Edition. PostSvo. 8a. 6d. boards. 

Hickie's Xenophon's Memorabilia. 

Xenophon's Memorabilia of Socrates. From the text of Kuhner . With Notes , 
Critical and Explanatory, from the best Commentators, and by the Editor ; 
Questions for Examination ; and Indices. By D. B. Hickib, LL.D. New 
Edition. Post 8ro. 8a.>0d. cloth. 

Barker's Xenophon's Cyropeedia. 

The Cyropoadia of Xenophon. Chiefly from the text of Dindorf. With Notes, 
Critical and Explanatory, from Dindorf,Fiab«r,Hutcbii>son,Poppo,8chneider, 
Sturts, and otherscholara, accompanied by the editor's. With Examination 
Questions, and Indices. By E. H . Babxbb, Post 8vo. 8s. 6d. bds. 

White's Edition of Xenophon's Anabasis. 

Xenophon's Expedition of Cyrus into Upper Asia : principally from the Text of 
Schneider, with English Notes, for the use of Schools. By the Rer. J. T. 
White. M.A. C.C.C. Oxon ; Junior Upper Master of Christ's Hospital, Lon- 
don. 12mo. 7s. 6d . bound. 
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Stacker's Herodotus. 

Herodotus; containing the Continuous History alone of the Persian Wars: 
with English Notes. By tf-e Rev. C. W. Stocks*., D.D. Vice- Principal of 
St. Al ban's Hall, Oxford. New Edition. 2 vols, post 8vo. 18s. cloth. 

Barker's Demosthenes. 

Demosthenes — Oratio Philippica I. f 01rnthiacal.il. and III.,DePace,^Eschines 
contra Demosthenem, De Corona, with English Notes. By E. H. Barker . 
New Edition. Post 8vo. 8s. 6d. boards. 

EDITIONS OF^LAtTn^LASSIC AUTHORS. 

Girdlestone and Osborne's Horace. 

' The Works of Horace. Adapted to the Use of Tonne Persons, by the 
Omission of Offensive Words and Passages ; and illustrated by original English 
Notes, embodying the most recent Philological Information, together with 
occasional Strictures on Sentiments of an unchristian tendency. By the 
Rev. Charles Girdlestone, M.A. and the Rev. William A. Osborne, 
M. A. 12mo. 7s. 6d. bound. 

Valpy's Horace. 

Q. Horatii Flacci Opera. Ad fldem optimorum exemplarium castigata ; cum 
Nctulis Anglicis. Edited by A. J. Valfy, M.A. New Edition. 18mo. 6e. 
bound ; without Notes, 3s. 6a. bound. 

Virgil with 6,000 Marginal References, by Pycroft. 

The ^Eneid, Gcorgics, and Bucolics of Virgil : with Marginal References, and 
concise Notes from Wagner, Heyne.and Anthon. Edited, from the Text of 
Wagner, by the Rev. Jas. Ptcroft, B.A. Trin. Coll. Oxford. Fcp. 8vo. 7s. 6d. 
bound ; without Notes, Ss. 6d. bound. 

Valpy's Edition of Virgil. 

P. Virgilii Maronis Bucoliea,Georgica, JEnei*. Accedunt,in 
Notss quaedam Anglice scriptss. Edited by A. J. Yalpt, " 
16mo. Ts. 6d. bound ; the Text only, 3s. 6a. bound. 



ratiara Juventutis 
.A. New Edition. 



Bradley's Ovid's Metamorphoses. 

Ovidii Metamorphoses; in uaum Scholarum excerptss : quibus accedunt Notulss 
Anglicse et Quaestiones. Studio C. Bradley, A.M. Editio Nova. 12mo. 
4s. 6d. cloth. 

Valpy's Ovid's Epistles and Tibullus. 

Electa ex Ovidio et Tibullo : cum Notis Anglicis. By the Rev. F. E. J. Valpt, 
M.A. Master of Burton-on-Trent School. New Edition. 12mo. 4s 6d. cloth. 

Bradley's Phaedrus. 

Phsedri Fabulae; in usum Scholarum expurgate: quibus accedunt Notulst 
Anglic* et Quaestiones. Studio C. Bradlet, A.M. EditioNova.12mo.2s.6d. d. 

Reinhardr's Terence, by Dr. Hickie. 

P. Terentii Afri Comoediae Sex. Ex Editione Th. Frid. God. Reinhardt. 
With English Explanatory Notes, a Life and Chronology of Terence, and 
Excursuses. By D. B. Hickie, LL.D. New Edition. 12mo. with Portrait, 
9s. 6d. cloth. 

Valpy's Tacitus, with English Notes. 

C. Cornelii Taciti Opera. From the Text of Brotier ; with his Explanatory 
Notes, translated into English. By A. J . Valpt , M.A. 3 vols . post 8vo. 24s. bds. 



Hickie's Livy. 



The Firft Five Books of Livy: with English Explanatory Notes, and Examina- 
tion Questions. By D. B. Hicxie, LL.D. New Edit. Post 8vo. 8s. 6d. boards. 

C. Julii Csesaris Commentarii de Bello Gallico 

Ex recensione Fa. Oudendorpii. With Explanatory Notes, and Historical, 
Geographical, and Archaeological Indexes. By Charles Anthon, LL.D. 
New Edition. 12mo. 4*. 6d. cloth. 

C Crispi Sallustii Opera. 

- With an English Commentary, and Geographical and Historical Indexes by 
Charles Anthon, LL.D. New Edition. 12mo. 6s. cloth. 
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Bradley's Cornelius Nepos, improved by White. 

Corncliiu Nepos : with English Notes and Questions. By the Rev. C. Bnu>- 
lbt, M.A. A New Edition, corrected and considerably enlarged by the 
addition of Explanatory and Grammatical Notes, by the Rev J. T. Writs, 
M.A., Junior Upper Master of Christ's Hospital, London ; Editor of "Xeno- 
phon's Anabasis," Ac. 12mo. 3s. 6d. cloth. 

• .• It is in the Notes that this new and improved edition of Bradley's 
Nepos will be found most to differ from those which preceded it. The 
Notes have been entirely re-written ; anJ a very large amount of classical in- 
formation has been embodied in them, from the best and most recent sources, 
respecting matters in the text of Nepos, upon which the original work was 
altogether silent. 



Bradley's Eutropius, improved by White. 

Eutropii Histories Romans* Libri Septem. The First Seven Books of 
Entroplus's Epitome of the History of Rome: with English Notes and 
Questions, and a copious Vocabulary. By the Rev. C. Bradley, M.A. 
New Edition, corrected and considerably enlarged, by the Rev. J. T. 
White, M.A. ; Junior Upper Master of Christ's Hospital, London ; Editor of 
" Xenophon's Anabasis," &c. 12mo. 2s. 6d. cloth. 



M . Tullii Ciceronis Oration es Selects. 

i English Commentary, and 
By Cha-ELM AjtTHOK, LL.D. 



Ex recensione Jo. Ado. Erxbsti. With an 
Historical, Geographical, and Legal Indexes. 
New Edition. 12mo. 6s. cloth. 



Valpy' 



''s Cicero's Twelve Orations. 

Twelve Select Orations of M. Tullius Cicero. From the Text of Jo 



Orellius ; with English Notes. 
Post 8vo. 7s. 6d. boards. 



Edited by A. J. Valpy, M.A. 



Casp. 

New Edition. 



Barker's Cicero de Amicitia, &c. 

Cicero's Cato Major, and Lclius : with English Explanatory and Philological 
Notes j and with an English Essay on the Respect paid to Old Age bv the 
Egyptians the Persians, the Spartans, the Greeks, and the Romans. By the 
late E. H. Bjuuleb. New Edition. 12m o. 4s. 6d. cloth. 



WORKS BY THE REV. S. T. BLOOMFIELD, D.D. F.S.A. 
Bloomfield's New Greek Vocabulary. 

Lexilogus Scholasticus; or, a Greek and English Vocabulary on a new and 
improved plan : comprising all the Primitives, with some select Derivatives ; 
and presenting a brief Epitome in outline of the Greek Language. 18mo. 3a. 

Bloomfield's Epitome of the Greek Gospels. 

Epitome Evangelica ; or. First Step to Greek Construing : being Selections 
from the Four Greek Gospels : with a Claris and Grammatical Notes. In- 
tended as a Companion to the Author's " Lexilogus Scholasticus," and as an 
Introduction to his " College and School Greek Testament." 18mo. 4s. cloth. 

Bloomfield's Greek Lexicon to the New Testament. 

Greek and English Lexicon to the New Testament ; especially adapted to the 
use of Colleges and the higher Classes in the Public Schools, but also intended 
as a convenient Manual for Biblical Students in general. New Edition, en- 
larged and improved. Fcp. 8vo. 10s. 6d. cloth. 

Bloomfield's College and School Greek Testament. 

The Greek Testament: with brief English Notes, Philological and Explanatory. 
Especially formed for the use of Colleges and the Public Schools , but also 
adapted For general purposes, where a larger work is not requisite. New 
Edition, enlarged and improved. Fcp. 8vo. 10s. 6d. cloth. 

Bloomfield's Greek Testament. 

' The Greek Testament: with copious English Notes, Critical, Philological, and 
Explanatorv. New Edition, enlarged and improved. 2 vols. 8vo. with Map of 
Palestine, £2, cloth. 
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Bloomfield's Greek Thucydides. 

The History of th« Peloponnesian War, by Thueydldes. A New : 
the Text: with a carefully amended Punctuation ; and copious Notes. Critical. 
Philological, and Explanatory ; with full Indioea, both of Greek Words and 
Phrase*, explained, and matters discussed in the Notes. 3 rob. 8vo* with 
Maps and Plans, 38s. cloth. 

Bloomfield's Translation of Thucydides. 

The History of the Peloponnesian War. By Thucydidbs. Translated into 
English, and accompanied by copious Notes, Philological and Explanatory, 
Historical and Geographical. 3 vols. 8ro. with Maps, &c. £L fts. boards. 



***%****, *^r\ ^\ *\*+ ** /■% ■ 



HISTORY, CHRONOLOGY, AND MYTHOLOGY. 

Eccleston : An Introduction to English Antiquities. 

Intended as a Companion to the History of England. By James Eccleston, B.A. 
btte Master of Sutton Coldfield Grammar School. 8vo. with numerous En- 
gravings on Wood, 21s cloth. 

Mr. Fair's Elementary History of England. 

A School History of England, from the Earliest Period, to the Eleventh Tear 
of the Reign of Queen victoria; containing a Narrative of Civil and Military 
Transactions, and exhibiting a view of the Religion, Government and Laws, 
Literature, Arts, Commerce, Manners and Customs, ftc of the different Pe- 
riods. ByEnwABDFAJiB, Esq. F.8.A. New Edition. 12mo. 5s. 6d. bound. 

The Rev. B. G. Johns's History of the Jews. 

A 8ketch of the History of the Jews, from the end of the captivity to the 
coming of the Messiah : with an Appendix of the Names of remarkable 
Persons and Places mentioned. By the Rev. B. G. Johns, Head Master of 
the Grammar School, College of God's Gift, Dulwich ; late Normal Master of 
St Mark's College, Chelsea. 12mo. with Map, Is. 6d. cloth. 

The Rev. J. Sedgwick's School History of France. 

A History of France ; from the Earliest Period to the Revolution of 1848. For 
the use of Young Persons and Schools Edited by the Rev. John Ssdo- 
wick, M.A. Demy of Magda'en College, Oxford ; and one of the Masters in 
the Ordnance School, Carshalton. Fcp. 8vo. 3s. 6d. cloth. 

Lempriere's Classical Dictionary, abridged 

For Publie and Private Schools of both Sexes. By the late E. H. Barks*. Tri- 
nity College, Cambridge. New Edition, revised and corrected throughout. 
By J. CfccviM. 8vo. 12s. bound. 

Blair's Chronological and Historical Tables. 

From the Creation to the Present Time : with Additions and Corrections from 
the most Authentic Writers : including the Computation of St. Paul, as con- 
necting the Period from the Exode to the Temple. Under the superintendence 
of Sir HxHaT Ellis, K.H. Imp. 8vo. 31s. 6d. half-bound morocco. 

Mrs. Slater's School Chronology, and Chart. 

Sentential Chronologies* ; or. a Complete System of Ancient and Modern Chro- 
nology, contained in Familiar Sentences : intended for the use of Schools and 
Private Students. By Mrs. John Slater. New Edition, corrected to the 
present time. 12mo. 8s. 6d. cloth. — Also, 

A Chronological Chart, designed to accompany the •' Sentential Chronolo- 
gies}," and corrected to correspond with the New Edition of that work. On 
i large sheets, coloured, price 6s.; or mounted on linen on a roller, £s. dd. 

Mangnall's Questions.— th« ohlt gutoim a.nd complxtb edittox. 

Historical and Miscellaneous Questions, for the Use of Young People; with 'a 
Selection of British and General Biography, Ac. ftc. By R. Majiojiaxl. New 
Edition, with the Author's last Corrections, and other very considerable 
Additions and Improvements. 12mo. 4s. 6d. bound. 

Corner's Sequel to Mangnall's Questions. 

Questions on the History of Europe : a Sequel to Mangnall's Historic* Ques- 
tions ; comprising Questions on the History of the Nations of Continental 
Europe not comprehended in that work. By Jdlia Conns*. New Edition. 
12mo. 6s. bound. 
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Hort's Pantheon. 

Th« New Pantheon ; or, an Introduction to toe Mythology of the Ancients, in 
Question and Answer : com p iled for the Use of Young Persons. With an Ac- 
centuated Index, Questions for Exercise, and Poeticallllustrations of Grecian 
Mythology, from Homer and Virgil. By W.J. Hoar. New Edition, enlarged. 
18mo. with 17 Plates, 0e. 6d. bound. 

Hort's Chronology. 

An Introduction to the Study of Chronology and Ancient History: in Question 
and Answer. By W. J. Hobt. New Edition. lBmo. 4s. bound. 

School Chronology ; or, the Great Dates of History. 

Drawn up for the use of the Collegiate Schools, Liverpool. New Edition. 
Square ISmo- le. stitched. 

Valpy's Poetical Chronology. 

Poetical Chronology of Ancient and English History : with Historical and Expla- 
natory Notes. By B, Vaify, D.D. New Edition. lSmo. 3s. 4d. cloth. 

Mathematical Works, by Mr. J. R. Young, Pro- 
fessor of Mathematics in Belfast College. 



An Elementary Treatise on 

Algebra, Theoretical and Practical : 
with an Appendix on Probabilities 
and Life Annuities. Fourth Edition, 
enlarged. 12mo. 6s. cloth. 
KnT,by Srauu, 12mo. 6s. 

The Analysis and Solution of 

Cubic and Biquadratic Equations: 
forming a Sequel to the Elements of 
Algebra. 12mo. 6s. cloth. 

Theory and Solution of Alge- 
braical Equations of the Higher Or- 
ders. Second Edition, enlarged. 8vo. 
16s. doth. 

Elements of the Differential 

Calculus : comprehending Curve 
Surfaces and Carres of Double Cur- 
vature. Second Edition, enlarged. 
12mo. 9s. doth. — An Edition in Bvo. 
12s. cloth. 

Elements of Geometry : with 

Notes. 8vo. 8s. cloth. 

The Elements of Mechanics; 

comprehending Statics and Dyna- 
mics : with a copious Collection of 
Mechanical Problems. LSmo. with 
Plates, 10s. 6d. cloth. 

Analytical Geometry : 

Comprising the Theory of Conic Sec- 
tions, and of Curves and Surfaces of 
the Second Order. Second Edition. 
2 vols. ISmo. 14s. cloth. Separately— 
Part 1- Conic Sections, 6s. 6d. 
Part II. Curves and Surfaces, 7s. 6d. 



Mathematical Dissertations, for 

the Use of 8tudents in the Modem 
Analysis. 8vo. 9s. 6d. doth. 

Euclid's Elements ; 

the first Six, and the Eleventh and 
Twelfth Books: with Corrections 
from Simeon and Play fair's Texts, 
and au improved Vth Book. Fifth 
Edition. ISmo. 6s. doth. 

Elements of Plane and Spheri- 
cal Trigonometry : with their Appli- 
cations to the Principles of Naviga- 
tion and Nautical Astronomy. Se- 
cond Edition. ISmo. 6s. cloth. 

Mathematical Tables : 

Comprehending the Logarithms of 
all Numbers, from 1 to 80,000; also 
the Natural and Logarithmic Sines 
and Tangents, Ac. New Edition. 
12mo. 6s. 6d. cloth. 

An Elementary Essay on the 

Computation of Logarithms: with 
the most expeditious Methods of con- 
structing a Table of those Numbers. 
Second Edition. 12mo. 6s. cloth. 

Researches respecting the Ima- 
ginary Roots of Numerioal Equa- 
tions : being a Continuation of New- 
ton's Investigations on that subject. 
6vo. 3s. 6d. sewed. 

Three Lectures on some of the 

Advantages of Mathematical Study : 
with an Examination of Hume's 
Argument against Miracles. 12mo. 
2s. 6d. doth. 



GEOMETRY, ARITHMETIC, LAND-SURVEYING, ETC. 

Sandhurst College Arithmetic and Algebra. 

Elements of Arithmetic and Algebra. By W. 8corr. Esq. A.M. and F.R.A.8% 
Examiner in Mathematics of Candidates for Commissions in Her Majesty's 
Service, and Professor of Mathematics in Sandhurst Military College. New 
Edition* 8vo. 16s. bound. 

♦„• " Scott's Elements of Arithmetic and Algebra," and « Narrien's Ele- 
ments of Geometry," are recommended (as useful to Candidates for Commis- 
sions in the Army) in the Instructions issued by the Commander-in-Chief. 
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Sandhurst College Elements of Euclid. 

Elements of Geometry: consisting of the first four, and the sixth, Books of 
Euclid, chiefly ftom the Text of Dr. Robert Simson ; with the principal 
Theorems in Proportion, a Coarse of Practical Geometry on the Ground, &c. 
By John Narrien, F.R.S. and R.A.S. Professor of Mathematics, &c. in 
Sandhurst Military College. New Edition. 8vo. 10s. 6d. bound. 

Sandhurst College Trigonometry. 

Plain Trigonometry and Mensuration. By W. Scott, Esq. A.M. and F. R.A.S. 
8vo. 9s. 6d. bound. 

Sandhurst College Astronomy and Geodesy. 

Practical Astronomy and Geodesy : including the Projections ofthe 8phere and 
Spherical Trigonometry. For the use of the Royal Military College, Sand- 
hurst. By John Narribn, F.R.S. & R.A.S. 8vo. Us. bound. 



Sandhurst College Analytical Geometry. 

Analytical Geometry : with the Poperties of Conic Sections 
a T: ~ ~ - 



dix, containing 



tact on Descriptive Geometry 
Military College, Sandhurst. By J. Naarien, F.R.S. and R.A.S. 



and an Appen- 

For the use of the Royal 
8vo.8s. 6d. 



Professor Thomson's Elementary Algebra. 

An Elementary Treatise on Algebra, Theoretical and Practical. By Jambs 
Thomson, LL.D. Professor of Mathematics in the University of Glasgow. 
New Edition. 12mo. 5s. cloth. — Ket, 4s. 6d. cloth. 

Nesbit : a Complete Treatise on Practical Land 

Surveying. For the use of Schools and Students. With 250 Practical Examples. 
By A. Nesbit. New Edition, corrected and preatly enlarged. To which are 
now added, Plane Trigonometry, including the use of the Theodolite and 
Railway Surveying ; and Railway Engineering, including the Principles and 
Practice of Levelling, Planning, Laying out Curves, Cutting and Embanking, 
Tunnelling, Viaducts, &c. By T. Baker, Land-Surveyor and Civil Engl 
neer. 8vo. with woodcuts, plates, and an engraved field-book, 12s. cloth. 

Nesbit' s Mensuration, and Key. 

A Treatise on Practical Mensuration : containing the most approved Methods of 
drawing Geometrical Figures ; Mensuration of Superficies , Land Surveying ; 
Mensuration of Solids : the Use ofthe Carpenter's Rule ; Timber Measure, &c. 
By A. Nesbit. New Edition. 12mo. with 300 Woodcuts. 6s. bound. 

Key. New Edition. 12mo. 5s bound. 

Keith's Treatise on the Use of the Globes. 

New Edition, greatly enlarged and improved, by Alfred S. Tatlor, F.R.S. 
Lecturer on Chemistry. &c. in Guy's Hospital; R. A. Lb Mesurier, B.A. 
Scholar of Corpus Christi College, Oxford ; and J. MiDDLBTON,Esq. Professor 
of Astronomy. 12mo with Plates and Diagrams, 6s. 6d. bound. 

Key. Adapted to the New Edition, by Prof. Middlston. 12mo. 2s. 6d. cloth. 



Keith's Trigonometry. 



An Introduction to the Theory and Practice of Plane and Spherical Trigonometry, 
and the Stenographic Projection of the Sphere, including the Theory of Navi- 

fation. By Thomas Keith. New Edition, corrected by S. Maynaro. 8vo. 
4s. cloth. 

Crocker's Land Surveying. 

Crocker's Elements of Land Surveying. New Edition, corrected throughout, 
and considerably improved and modernized, by T. G. Bont, Land-Surveyor. 
Bristol. To which are added. Tables of Six-figure Logarithms, superintended 
by Richard Farley, ofthe Nautical Almanac Establishment. Post 8vo. with 
Plans, Field-book, &c. 12s. cloth. 

Moseley : Illustrations of Practical Mechanics. 

By the Rev. H. Moseley, M. A. Professor of Natural Philosophy and Astronomy 
in King's College, London. New Edit. Fcp. 8vo. with Woodcuts, 8s. cloth. 

Tate's Elements of Euclid. 

The First Three Books of Euclid's Elements of Geometry : from the Text of 
Dr. Simson : together with various useful Theorems and Problems, as Geo- 
metrical Exercises on each Book. By Thomas Tate, late Mathematical Fro 
fessor and Lecturer on Chemistry in the National Society's Training College, 
Battersea. 12mo. Is. 6d. cloth. 
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Tate : Principles of Geometry, Mensuration, Trigo- 
nometry, Land- Surveying, and Levelling : containing familiar Demon- 
strations and Illustrations of the most important Propositions in Euclid's 
Elements ; Proofs of all the useful Rules and Formulas in Mensuration and 
Trigonometry, with their application to the Solution of Practical Problems 
in Estimation, Surveying, and Railway Engineering. By Thomas Tate, 
late Mathematical Professor and Lecturer on Chemistry in the National 
Society's Training College, Battersea. New Edition. 12mo. with 317 Dia- 
grams and Woodcuts, 3s. 6d. cloth. 

Tate's Algebra made Easy. 

Algebra made Easy. Chiefly intended for the use of Schools. By Thomas 
Tate, late Mathematical Professor and Lecturer on Chemistry in the National 
Society's Training College, Battersea. New Edition. 12mo. 2s. cloth. 

Tate : The Principles of the Differential and Integral 

Calculus simplified and applied to the Solution of various Useful Problems in 
Practical Mathematics and Mechanics. By Thomas Tate, late Mathematical 
Professor and Lecturer on Chemistry in the National Society's Training 
College, Battersea. 12mo.4s. 6d. 

Tate : Treatise on the First Principles of Arithmetic, 

after the method of Peetalozxi. Designed for the use of Teachers and Monitors 
in Elementary Schools. By Thomas Tate, late Mathematical Professor and 
Lecturer on Chemistry in the National Society's Training College, Battersea. 
New Edition, with additions and improvements. 12mo. Is. 6d. cloth. 

Tate : Exercises on Mechanics and Natural Phi- 
losophy ; or, an easy introduction to Engineering ; containing various A optica- 
tions of the Principle of Work : the Theory of the Steam Engine with Simple 
Machines ; Theorems and Problems on Accumulated Work, &c. By Thomas 
Tate, late Mathematical Professor and Lecturer on Chemistry in the National 
Society's Training College, Battersea. New Edition. Fcp. 8vo. 2s. cloth. 

Hunter : Exercises in the First Four Roles of Arith- 
metic: constructed for the application of New Artificial Tests, by which the 
Teacher may expeditiously ascertain the Correctness of the Results. By the 
Rev. John Hontbr, M.A. Vice-Principal of the National Society's Training 
College, Battersea. Second Edit, remodelled and enlarged. L2xno. 6d. sewed . 

Colenso's School Arithmetic. 

Arithmetic, designed for the use of Schools. By the Rev. J. W. Co us n so, M.A. 
Rector of Forncett St. Mary .Norfolk ; and late Fellow of St. John's College, 
Cambridge. New Edition. Fcp. 8vo. 4a. 6d. boards. 

Maynard's Key to Colenso's School Arithmetic. 

Solutions to all the Unworked Examples in the Rev. J. W. Colenso's " Arith- 
metic for Schools." By Samuel Maynakd, Editor of Keith's and Bonny- 
castle's Mathematical Works, &c. 12mo. 6a. boards. 

Taylor's Arithmetic, and Key. 

The Arithmetician's Guide ; or, a complete Exercise Book : for Public Schools 
and Private Teachers. By W. Tailor. New Edition, revised by S May- 
hard. 12rao. 2s. 6d. bound. 

Key. By W. M. White. 12mo. 4s. bound. 

Molineux's Arithmetic, and Key. 

An Introduction to Practical Arithmetic ; in Two Parts : with various Notes, and 
occasional Directions for the use of Learners. By T. Molineo x, many Tears 
Teacher of Accounts and the Mathematics in Macclesfield. In Two Parts. 
Parti. 12mo. 2s. 6d. bound. — Part 2. 12mo. 2s. 6d. bound. 

Key to Part 1, 6d.— Key to Part 2, 6d. 

Joyce's Arithmetic, and Key. 

A System of Practical Arithmetic, applicable to the present stnte of Trade and 
Money Transactions : illustrated by numerous Examples under each Rule. By 
the Rev. J. Joyce. New Edition, corrected and improved by S. Maynard. 
12mo. 3s. bound. 

Key. 18mo. 3s. bound. 
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Walkingame's Arithmetic and Key, by Crosby. 

The Tutor's Assistant; being a Compendium of Arithmetic, sad a complete 
Question-Book ; containing Arithmetic in Whole Number*, Vulgar Fractions, 
Decimals, Duodecimals, the Mensuration of Ciicles, a Collection of Questions. 
Ac. By Francis Wa&kjkqamb. A New Edition, corrected by T. Cbossy. 
12mo. 2s. cloth. 

Kar. 12mo. 3s. 6d. cloth. 

Morrison's Book-Keeping, and Forms. 

The Elements of Book-keeping, by 8ingle and Double Entrv ; comprising several 
Bete of Books, arranged according to Present Practice, and designed for the use 
of Schools. By Jambs Mobbisok, Accountant. New Edition, considerably 
Unproved. 8vo. 8s. half-bound. 

Sets of Blank Books, ruled to correspond with the Four Sets contained in tto 
above work : Set A, Single Entry, 3s. : Set B, Double Entry, 9s.; Set C, Com- 
mission Trade, 12s. ; Set D, Partnership Concerns, 4s. 6d. 

Morrison's Commercial Arithmetic, and Key. 

A Concise System of Commercial Arithmetic. By J. Mobmsow, Accountant. 

New Edition, revised and improved. 12mo. 4s. 6a. bound. 
Kit. New Edition, corrected and improved by S. Math aid, Editor of M Keith's 

Mathematical Works." 12mo. 8s. bound. 

Nesbit's Arithmetic, and Key. 

A Treatise on Practical Arithmetic. ByA.Ns»BR. New Edition. Umo.6e.bd. 

A Kby to the same. 12mo. As. bound. 

Past II. of Nesbit's Practical Arithmetic; containing Fractions, Decimals, 

Logarithms, Chain- Rule. Ac. 
Kbt to part II. 12mo. 7s. bound. 

Thomson : School Chemistry ; 

Or, Practical Rudiments of the Science. By Robbbt Dunn as Thomson, M .D. 
Master in Surgery in the University of Glasgow : Lecturer on Chemistry in 
the same University ; and formerly in the Medical Service of the Honourable 
East India Company. Fcp. 8ve. with Woodcuts, 7s. cloth. 

Pe8chel'8 Elements of Physics. 

The Elements of Physics. By C. F. Peschbl, Principal of the Royal Military 
College, Dresden. Translated from the German, with Notes, by E. Wan 
8 vols. fcp. 8vo. with Woodcuts and Diagrams, 21s. cloth. 

t Part 1. The Physics of Ponderable Bodies. Fcp. 8vo. 7s. 6d 
Separately) Part 2. Imponderable Bodies (Light, Heat, Magnetism, Elsc- 
i tricity, and Electro- Dynamics}. 2 vols. fcp. 8vo. 13*. 0d. 

Mrs. Lee's Natural History for Schools. 

Elements of Natural History ; or, First Principles of Zoology : comprising the 

Principles of Classification, interspersed with amusing and instructive Orl- 

• ginal Accounts of the most remarkable Animals. By Mrs. R. Lbb. New Edit 

revised and enlarged. l2mo. with numerous additionalWoodcuts,7s.6d. bound. 

GEOGRAPHY AND ATLASES. 

S. Hall's First School Atlas— Price Eighteen pence. 

A First or Elementary Atlas, for the use of Schools. Containing Ten Mape, 
engraved by 8. HalL Oblong 4to. Is. 6d. coloured. 



1. Canaan as divided among the Tribes. 

2. Palestine in the time of Thar Lord. 

3. The World, in Two Hemispheres. 

4. The British Isles. 
6. Europe. 



6. Asia. 

7. Africa. 

8. North America. 

9. South America, 
10. Australia, Ac. 



The first two Mape are adapted, that of Canaan for the reading of the Old 
Testament, and that of Palestine for the New Testament. 

" s * The expression of a general desire for an Elementary Atlas of moderate 
price, comprehending all the great divisions of the Globe, and maps to accom- 
pany the study of the Old andNew Testament, has induced Messrs. Longman 
and Co. to publish this work, in the hope that it will be found of practical 
utility. It nas been compiled from the best and most recent authorities, and 
engraved with the greatest care by 8. Hall. In the selection of the Maps, the 
Publishers have been guided by the advice of gentlemen of experience in the 
teaching of Geography connected with the Committee of Council on Education 
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Dr. Butler's Ancient and Modern Geography. 

A 8ketch of Ancient and Modem Geography. By Sakubl Bvtmb, D.D.late 
Bishop of IJchneM, formerly Head Master of Shrewsbury 8ehool. New Edition, 
revised by Ma Son. 8vo. 9a. boards ; bound in roan, 10a. 

Dr. Butler's Ancient and Modern Atlases. 

A General Atlas of Ancient and Modem Geography : consisting of Forty-five 
coloured Maps, and Indices. New Edition, corrected. 4to. 34s. hair-bound. 

An Atlas of Modem Geography; consisting of Twenty-three Coloured Maps ; 
with a complete Index. New Edition, corrected. 8ro. 13s. half-bound. 

An Atlas of Ancient Geography; consisting of Twenty-two Coloured Maps* 
with a complete Accentuated Index. New edition, corrected. 8vo. 12s. 

Abridgment of Butler's Geography. 

An Abridgment of Bishop Butler's Modem and Ancient Geography : arranged in 
the form of Question sad Answer, for the use of Beginners. By Mabt 
Cummimoham. New Edition. Fcp. 8vo. 2s. cloth. 

Dr. Butler's Geographical Copy-Books. 

Outline Geographical Copy- Books, Ancient and Modem : with the Lines of Lati- 
tude and Longitude only, for the Pupil to fill up, and designed to accompany 
the above, ito. each 4s.; or together, sewed, 7s. 6d. 

The Geography of Palestine or the Holy Land, 

Including Phoenicia and Philistia: with a Description of the Towns and 
Places in Asia Minor visited by the Apostles. By w. M'Leod, Head Master 
of the Model School, Royal Military Asylum, Chelsea; late Master of the 
Model School, Battersea. New Edition. ISmo. with Map, Is. 6d. cloth. 

Dowling's Introduction to Goldsmith's Geography. 

Introduction to Goldsmith's Grammar of Geography : for the use of Junior Pupils. 

ByJ.DowUMO. New Edition. ISmo. 9d. sewed. 

By the same Author, 
Five Hundred Questions on the Maps in Goldsmith's Grammar of Geography. 

New Edition. Mmo. 8d.— Kbt, 9d. 

Goldsmith's Geography Improved. 

Grammar of General Geography: for the Use of Schools and Young Persons. 
By the Rev. J. Goldsmith. New Edition, improved. Revised throughout and 
corrected by Hugh Murray, Esq. Royal 18mo. with New Views, Baps, Ac. 
" " I— I&nr f f- ^ 



8c. 6d. bound.' 



■ M. sewed. 



Goldsmith's Popular Geography. 

Geography on a Popular Plan. New Edit, including Extracts from recent Voyages 
and Travels, with Engravings, Maps, Ac. By Rev. J. Goldsmith. 12mo.14s.bd. 



Mangnall's Geography, revised. 



A Compendium of Geography; for the use of Schools, Private Families, ftc. 
R. Maxomalu a new Edition, revised and corrected throughout, ' 
7s. 6d. bound. 



Bj 
ISmo. 



Hartley's Geography 

nth. Byth 



.,, and Outlines. 

Geography for Youth. By the Rev. J. Habtusy. New Edition, containing 

the latest Changes. ISmo. 4s. 6d. bound.— By the same Author, 
Outlines of Geography : the First Course for Children. New Edit. ISmo. 9d. ed. 



THE FRENCH LANGUAGE. 

Tarver's Eton French Grammar : 

Introduction a la Langue usuelle et aux Elements de la Grammaire Francais*. 
By J. C. Tabtbb, French Master, Eton College. New Edition. 12mo. 8s. bd. 

Tarver's Eton French Exercises : 

Familiar and Conversational French Exercises, for Writing and viva-voce 
Practice. By J. C. Tabvb*, French Master, Eton College. New Edition. 
12mo. 3b. 6d. bound. 

Kbt, 12mo. 3s. bound. 
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Tarver's French Phraseology. 

Phraseologie Expliquee et comparee : in explanation or Idiomatical Phraaes, and 
to serve aa Conversational Leaaona. By J. C. Tauter, French Matter, Eton 
College. New Edition. 12mo. Sa. bound. 

Tarver's Eton French Reading Book. 

Choi a en Proee et en Yen : auivi de la Phraseologie expliquee et comparee ; et 
precede de Remarqnea eur la Construction des Vera Francais. ByJ.C. 
Ta&vxr, French Master, Eton College . New Edition. 12mo. 7a. 6d. bound. 
f Part I. Choix en Prose, 3s. 6d bound. 
Separately, } Part II. Choix en Vers, 3a. 6d. bound. 
( Part III. Phraseologie, 3s. bound. 

Tardy's French Dictionary, improved by Tarver. 

Tardy 's Explanatory Pronouncing- Dictionary of the French Language, in 
French and English ; wherein the exact Sound and Articulation of every 
Syllable ia distinctly marked, according to the Principles of the French 
Pronunciation, developed in a short Treatise. New Edition, corrected and 
much enlarged. By J. C. Tabybk, French Master, Eton. Fcp. 8vo. 7a. 

Miss Rowan's Modern French Reading Book. 

Morceaux Choisls des Auteura Modernes. a l'uaage de la Jeunesse. With a 
Translation of the New and Difficult Words and Idiomatic Phrases which 
occur in the Work. By F. M. Rowan. Foolscap Svo. 6s. bound. 

Hamel's French Grammar and Exercises, by Lambert. 

Hamel's French Grammar and Exercises. A New Edition, in one volume. 
Carefully corrected, greatly improved, enlarged, and re-arranged, By N. 
Lambert. 12mo. 5s. 6d. bound. 

Hamel's French Grammar (the Original Edition). 

A New Universal French Grammar ; being an accurate System of French Acci- 
dence and Syntax. By N. Hambl. New Edit, improved. 12mo. 4a. bound. 

Hamel's French Exercises, Key, and Questions. 

! French Grammatical Exercises. By N. Hambl. New Edition, carefully revised 
and greatly improved. 12mo. 4s. bound. 
Kby, 12mo. 3s. bound. 

THE ENGLISH LANGUAGE. 
Grammars, Reading Boohs, and Miscellaneous Works. 

Lessons on Industrial Education. 

For the use of Female Schools. By a Lady. 12mo. 2a. 6d. cloth. 

" A work of humble pretensions, but of real and great value, calculated to 
assist in making good servants and housewives and thus in promoting 
I domestic comfort in no ordinary degree. Although intended for persons in 

humble life, it will supply much useful information to those who have had the 
advantage of receiving a finished education. It is as important to know how 
to be a good mistress, as how to be a good servant." — Methodist Magazine. 

The Rev. John Hunter's English Grammar 

Text- Book of English Grammar : a Treatise on the Etymology and Syntax of 
the English Language; including Exercises in Parsing, Punctuation, and 
the Correction of Improper Diction ; an Etymological Vocabulary of Gramma- 
tical Terms, Ac. For the use of Students m Training Colleges, and the Upper 
Classes in NatioDal and other Elementary Schools. By Rev. J . Hcntbb., M. A. 
Vice-Principal of the Training College, Battersea. 12mo- 2s. 6d. cloth 

Hunter: Exercises in English Parsing: 

Progressively arranged. New Edition, remodelled and enlarged ; and adapted 
to the Author's Text-book of English Grammar. With Questions, suggesting 
a Course of Oral Instruction for Junior Pupils ; and an Appendix of Rules 
and Observations on the Paraphrasing of English Poetry, with Examples and 
Exercises. By the Rev. John Htjnter, M.A., Vice- Principal of the National 
Society's Training College, Battersea. 12mo. 6d. sewed. 

Progressive Exercises in English Composition. 

By the Rev. R. G. Parker, A.M. New Edition. 12mo, Is. 6d. cloth. 
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Graham's Art of English Composition.* 

English ; or, The Art of Composition explained in a series of Instructions and 
Examples. By G. F. Graham. New Edition. Fcp. 8vo. 6s. cloth. 

Carpenter's Spelling-Book. 

The Scholar's Spelling Assistant ; wherein the Words are aiTansed according to 
their principles of Accentuation. By T. Carpenter, New Edition, corrected 
throughout. 12mo. Is. 6d. bound. 

Mayor's Spelling Book. 

The English Spelling- Book ; accompanied by a Progressive Series of easy and 
familiar Lessons : intended as an Introduction to the Reading and Spelling of 
the English Language. By Dr. Mator. New Edition. 12mo. with Frontis- 
piece, and 44 Wood Engravings, Is. 6d. bound. 

Lindley Murray's Grammatical Works. 

*„• thb latest amd only genuine editions, with thr author's fin at 
Corrections and improvement*. 



First Book for Children . 18mo. 6d . 
English Spelling- Book. 18mo. 18d. 
Introduction to English Reader. 2s. 6d. 
The English Reader. 12mo. 3s. 6d. 
Sequel to ditto. 12mo. 4s. 6d. 



English Grammar. 12mo. 3s. fid. 

• abridged. 18mo. Is. 



English Exercises. 12mo. 2s. — Key. 2s. 
Exercises and Key. 12mo. 3s. 6d. 
Introductory French Reader. 3s. 6d. 

Library Edition of Grammar, Exercises, and Key. 2 vols. 8vo. 21s. 
First Lessons in English Grammar. 18mo. 9d. 
Questions, adapted to Murray's Grammar. 12rao. 2s. 6d. 
Murray's English Grammar, by Dr. Giles, enlarged. 18mo. Is. Od. 

Ross : An Elementary Etymological Manual of the 

English Language, for the use of Schools. To which are prefixed, Practical 
Observations on Teaching Etymology. By William Ross, Inspector of Schools 
for the Manchester Education Society. New Edition. 18mo. fld. sewed. 

Mr. M'Leod's Elementary Reading Book. 

A First Reading Book: for the use of Families and Schools. By W. M'Lbod, 
Head Master of the Model School, Royal Military Asylum, Chelsea. New 
Edition. 18mo. with Woodcuts, jn. sewed.— Or, as Reading Lessons, for 
Children's Schools ; in 30 Broadside Sheets, printed from a very bold type, 
with Woodcuts, price 3s. 

Mr. M'Leod's Second Poetical Reading-Book. 

The Second Poetical Reading- Book. Compiled for the use of 'Families and 
Schools ; with Introductory Descriptions, Explanatory Notes, and Exercises 
in Spelling and Etymology. By Walter M'LsoD.Head Master of the Model 
School, Royal Military Asylum, Chelsea. 12mo. Is. 8d. sewed in cloth. 

The Rev. F. C. Cook's Select School Poetry. 

Poetry for Schools ; intended to serve as an Introduction to the Study of the 
Great Classical Poets of England. Selected from Beattie. Collins, Cowper, 
Goldsmith, Gray. Milton, Snakspeare, and Spenser : with a few brief foot- 
Notes. By the Rev. F. C. Cook, M.A., one of H.M. Inspectors of Church 
Schools. 12mo. 2s. cloth. 

The Rev. P. C. Cook's First School Poetry. 

A First Book of Poetry: for Elementary Schools. By the Rev. F.C.Cook,M.A., 
one of Her Majesty's Inspectors of Church Schools. 18mo. price 9d. sewed. 

The Modern Poetical Speaker: 

A Collection of Pieces adapted Tor Recitation, carefully selected from the 
English Poets of the Nineteenth Century. By Mrs. Palliser. Dedicated, bv 
permission, to the Right Hon. the Dowager Lady Lyttelton. 12mo. 6s. bound. 

Sewell : The New Speaker and Holiday Task-Book. 

Selected from classical Greek. Latin, and English writers: — Domosthenes, 
Thucydides, Homer, Sophocles, Cicero, Livy, Virgil, Lucretius, Shakspeare , 
Milton, Burke, Bacon, Ac. By the Rev. W. Sewell, B D. Fellow and Tutor 
of Exeter College, Oxford. 12mo. 6s. bound. 
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Maunders Universal Class-Book : 

A New Series of Reading Lessons (original and selected) for Every Day in the 
Tear : each Lesson recording some important Event in General History ; Bio- 
graphy, &c, or detailing, in familiar language, interesting facts in Science. 
With Questions for Examination. By Samuel Maukdbb, Author of " The 
Treasury of Knowledge," Ac. New Edition, revised. 12mo. 6s. bound. 

Mrs. Marcel's Mary's Grammar. 

Mary's Grammar: interspersed with Stories, and intended for the use of 
Girls. By Jams Makcbt. New Edition. 18mo. Ss. «d. cloth 

Mrs. Marcet'8 Willy's Grammar. 

Willy's Grammar: interspersed with Stories, and intended for the use of Boys. 
By Jams Mabcbt. New Edition. 16mo. 2s. 6d. cloth. 

Graham's Helps to English Grammar. 

Helps to English Grammar ; or , Easy Exercises for Young Children Illustrated 
by Engravings on Wood. By G. F. Gaahax. New Edition. 12mo. Ss. cloth. 

Graham's English S pel ling-Book. 

English Spelling: with Rules and Exercises. Intended as a Class-Book for 
Schools or Home Teaching. By G. F. Gbaham, Author of " English, or the 
Art ofCompostion ;" " Helps to English Grammar," Ac. 12mo. Is. 6d. cloth . 

English Synonymes classified and explained : 

With Practical Exercises, designed for Schools and Private Tuition. 

cloth. 



G. F. Gsahax. Fcp. 8vo. 7s. cl 



By 



Stow's Training System. 

The Training System, the Moral Training School, and the Normal 8etninary. 
By David Stow, Esg., Honorary Secretary to the Glasgow Normal Free 
Seminary ; Author of" Moral Training," &c. Eighth Edition, corrected and 
enlarged. Post 8vo. with Plates and Woodcuts, 6s. cloth. 

English and Latin School Books by Mr. Richard 
Hiley, Head Master of the Leeds Collegiate School. 

Progressive Geography, 

Consisting of Four Courses, divided 
into appropriate Lessons; with nu- 
merous Exercises appended to each. 
The whole adapted to the Junior 
Classes in Classical and Commercial 
Schools. New Edition. 18mo. 2s. cl. 



The Child's First English 

Grammar: divided into Easy and 
Progressive Lessons, to each of which 
are appended copious Questions and 
Exercises. 18mo. Is. sewed. 

The Child's First Geography. 

For the use of Elementary Classes. 
Being the First Two Courses of 
" Lessons in Geography :" to which 
it is intended as an Introduction. 
New Edition. 18mo. 9d. 

Abridgment of Hiley's English 

Grammar; together with appropriate 
Questions and Exercises, progres- 
sively arranged. New Edition, con- 
siderably improved. 18mo. Is. 6d. cl. 

Practical English Composition. 

Part I. ; or Junior Series : consisting 
of Four Courses of Exercises, pro- 
gressively arranged, and divided into 
appropriate Lesions. New Edition. 
12mo. Is. 6d. cloth. 

English Grammar, Style, Rhe- 
toric, and Poetry: to which are 
added. Preparatory Logic, and Advice 
to the Student on the Improvement 
of the Understanding. New Edition, 
carefully revised 12mo.3s.6d. cloth. 



Questions and Exercises 

adapted to Hiley's English Grammar, 
progressively arranged. New Edition, 
considerable improved, and adapted 
to the Last Edition of the Grammar. 
12mo. 3s. cloth.— KEY. 12mo. 3s. cl. 

The Arithmetical Companion : 

Intended, by miscellaneous Exam- 

!>Ies, to perfect the Pupil in a know- 
edge of Arithmetic. New Edition, 
considerably improved. I8mo. Is. 6d. 
cloth.— KEY. 18mo. Is. 6d. cloth. 

The Elements of Latin Gram* 

mar, for the use of Schools. New 
Edition, considerably i m pro v ed ; with 
selections from Zumpt, Kuhner. 
Trebs, 8chiller f Buddiman. and 
Adam, of the most important rules 
and observations required by ad- 
vanced students. 12mo. 3s. cloth. 



Wilson and Ogttvy, Skinner Street, Snowhill, London. 
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GEOGRAPHICAL WORKS. 



Bishop BUTLER's SKETCH of MODERN and 

ANCIENT GEOGRAPHY. New Edition, corrected and enlarged by the 
Rev. Thomas Bdti.br. 8vo. 9s. clotb. 

Bishop BUTLER's GENERAL ATLAS of ANCIENT 

and MODERN GEOGRAPHY: consisting of 51 full-coloured Maps, with 
Indices. New Edit., corrected and almost entirely re-engraved. Royal 4to. 24s. 

in. 

Bishop BUTLER's MODERN ATLAS: consisting 

of 28 fill-coloured Maps, with Index. New Edition, corrected and almost 
entirely re-engraved. Royal 8vo. 12s.— Each Map, separately, price 3d. 
plain, or 4§d. coloured. 

Bishop BUTLER's ANCIENT ATLAS: consisting 

of 23 fall-coloured Maps, with Index. New Edition, corrected and almost 
entirely re-engraved, Royal 8vo. 12s. 

%* Butler's Outline Geographical Copy-Books, Ancient and Modern, 4s. each ; 
or together, price 7s. 6d. — The Modern Outline Maps, separately, 2d. each. 

GOLDSMITH'S GRAMMAR of GENERAL 

GEOGRAPHY. An entirely New Edition, enlarged and improved by 
E. Hughes, F.R.G.S. Head Master of the Royal Naval Lower School, 
Greenwich Hospital. With New Maps and Plates. Fcp. 8vo. 3s. 6d. 

S. HALL's FIRST or ELEMENTARY ATLAS, for the 

use of Schools : containing 10 Maps. New Edition. Oblong 4to. price 
Eighteen-pence, coloured. — Each Map separately, price 2d. 

VII. 

S. HALL's INTRODUCTORY GEOGRAPHICAL 

COPY-BOOK, or Outline Maps : With the Coast Line for the Pupil to 
fill up. Oblong 4to. Is. — Each Outline separately, price Id. 

VIII. 

S. HALL's GEOGRAPHICAL COPY-BOOK; or, 

Map Projections : With the Lines of Latitude and Longitude only for the 
Pupil to fill up. Oblong 4 to. 1r. — Each Projection separately, price Id. 

Mr. WILLIAM HUGHES^GENERAL GEOGRAPHY 

for BEGINNERS, in Gleig's School Series. 18 mo. One Shilling. 

Mr. WILLIAM HUGHES's GEOGRAPHY of the 

BRITISH EMPIRE for BEGINNERS, in Gleig's School Series. 
18mo. One Shilling. 

Mr. WILLIAM HUGHES's MANUAL of GEO- 

GRAPHY, Physical, Industrial, and Political. With Six coloured Maps. 
Fcp. 8vo. 7s. 6d. 

XII. 

Mr. WILLIAM HUGHES's MANUAL of BRITISH 

GEOGRAPHY, embracing the Physical, Industrial, and Descriptive Geo- 
graphy of England and Wales, Scotland and Ireland. With Four coloured 
Maps. Fcp. 8vo. 2s. 

London : Longman, Brown, Green, and Longmans. 




